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PREFACE 
This report summarizes the activities conducted over a period of 
nearly seven years from 5 November 1961to 15 October 1968 on the ASTRA 
programs, sponsored by NASA under Contracts Nos NASr-63(03) and NASr-63(12). 
The report consists of two volumes. Volume I, this report, summarizes the 
ASTRA program in three major sections: (a) Section I is an introduction 
covering the purpose of this review, scope of the review, and historical 
background; (b) Section I1 is the history of the program described in three 
principal phases: Phase I: Feasibility of Regional Dissemination Proved; 
Phase 11: 
funded; and Phase 111: shifting to self-supporting basis; cost sharing of 
companies and then cost responsibility assumed by the company; and (c) 
Section I11 is MRI's evaluation of ASTRA in a retrospective view. 
Operation of a Regional Dissemination Center--100 Percent NASA 
Volume 11, a separate document, describes in detail the organiza- 
tion, business and operational procedures, management and technical services 
of ASTRA, a regional dissemination center conducted by 'Midwest Research 
Institute. Volume I1 is in essence a manual on the operation of a NASA 
technology utilization regional dissemination center. 
Initially, the program was organized under special management 
supervision with Drs. Charles Kimball, President, and M. H. Thornton, Vice 
President and Technical Director, directing the program and with H. M. 
Gadberry serving as the Project Leader. Principal investigators on the 
program during this period were H. M. Gadberry, John Loser and Eldon C. 
Sneegas. 
made the responsibility' of the Economic Development Division under 
James Alcott, Director, and M r .  John C. McKelvey, Assistant Director, with 
Eldon C. Sneegas as Project Leader. m. Sneegas remained project leader 
on the ASTRA program until the end of the nineteenth quarter (October 
1966). During this period, the principal investigators on the program, 
in addition to Mr. Sneegas were: William Anthes, Dr. Louis Burmeister, 
Dr. William E. Clark, Clayton C. Craghead, &sen J. Darnay, Jr., William E. 
Franklin, Richard Fetter, Galen M. Ford, Dr. William B. House, James A. 
Houston, George J. Howick, Albert L. Icirmnel, John B. Loser 11, Kenneth D. 
May, Henry L. Munde, Michael Noland, Greta E. O'Keefe, Charlton R. Price, 
Glenn Seay, Dorothy Simcoe, Ralph Simonson, Mason Thompson, James Tice, 
Henry H. Young, and other MRI personnel as needed. 
During the seventh quarter (August 1963) ASTRA was formally 
In January of 1967, ASTRA was made the responsibility of the 
Engineering Division under M r .  Harold L. Stout, Director, and became the 
technical responsibility of Mr. Paul C. Constant, Jr., Assistant Director 
of the Engineering Division and Manager of Technology Utilization. 
ii 
Mr. Constant w a s  acting Director of ASTRA u n t i l  A u g u s t  1967 when' 
M r .  Lawrence Rosine assumedthe posi t ion of Director of ASTRA u n t i l  June 
1968. Then Mr. CQnstant resumed the posi t ion of Acting Director u n t i l  the  
completion of the  program on 15 October 1968. Contributors t o  t h i s  lat ter 
portion of the ASTRA program include Messrs. Galen F. Ford, Wilbur E. Goll, 
B i l l y  L. Rhodes, k e a  Technologists; Messrs. Edward T. Fago, Jr., and 
James Green and Mrs. Jody Alexander i n  search s t ra tegy and computer aspects; 
M r .  Ron W i l l i a m s  i n  ASTFiA Office Management; and D r .  Florence Metz and 
Messrs. Al Kimmel and Fred Rollins i n  User-Producer Conferences. 
Approved for: 
MIDWEST BESEARCH INSTITUTE 
Harold L. S tou t ,  Director 
Engineering Division 
14 October 1968 
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I. INTRODUCTIOF 
A. Purpose of t h i s  Review 
This report  was  prepared to:  
1. Provide basic  information i n  summary form for  h i s t o r i c a l  
record. 
2. Document operating experience f o r  the benefi t  of other regional 
dissemination centers sponsored by NASA, such a s  ASTRA* (and other s imilar  
i n s t i t u t ions ) ;  and 
3. Provide bases of judgment fo r  the success and l imitat ions i n  
the approaches taken t o  technology t ransfer  by Midwest Research I n s t i t u t e  
(MRI)  * 
B. Scope of Review 
The program was  i n i t i a t e d  on 5 November 1961, under Task Order (03) 
of Contract No. NASr-63(00) and continued fo r  nearly s i x  years (by eight 
contractual amendments) through 15 October 1967. Further continuance i s  
under Contract No. NASr-63(12). 
The general scope of work i n i t i a l l y  w a s  t o  a i d  and encourage in- 
dustr ies  of Arkansas, Iowa, Kansas, Missouri, Nebraska and Oklahoma t o  par- 
t i c i p a t e  i n  the technology-transfer program. 
Minnesota was  added, and the scope of work en la rged to  include (1) par t i c i -  
pation i n  NASA's Indus t r ia l  Application Program; and (2) the ident i f ica t ion  
of innovations resu l t ing  from NASA's researrch and development work having 
poten t ia l  value i n  (nonaerospace) industry. 
S ta r t ing  1 February 1963, 
On 1 February 1964, ASTRA a c t i v i t i e s  were extended outside the 
seven s t a t e s .  On 1 October 1964, the scope was  changed as defined by the 
following four tasks: 
technology t o  mid-western industry; (2) evaluation of NASA-generated tech- 
nology with regard t o  i t s  poten t ia l  use by midwestern industry; (3) evalua- 
t i on  o f  t ransfer  techniques used i n  the program; and (4) preparation, f o r  
publication by NASA, of  state-of-the-art  reviews of  technical areas t o  which 
NASA has made s igni f icant  contributions. 
(1) select ive dissemination of NASA-generated 
* The acronym ASTRA stands for Applied Space Technology - Regional Advance- 
ment, and i s  the  name of the  program MRI conducted under the  subject 
contract .  
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On 1 February 1965, the  program philosophy changed s ignif icant ly .  
The program became a highly select ive,  user-oriented one t o  be conducted 
f o r  a l imited number of i ndus t r i a l  firms. 
p w e n t  f o r  services was  required of par t ic ipat ing firms. 
continuous contact was  required with the  smaller group of firms bes t  equipped 
and motivated t o  accept and apply technical information which was new t o  them. 
Ekploration of new channels f o r  the  dissemination of NASA-generatedtech- 
nology was required. 
Some degree of cost-sharing or 
Closer and more 
On 1 May 1966, t he  scope of the program reverted t o  t h a t  covered 
by Tasks 1, 2, and 3 given above f o r  the  period 1 October 1964 through 31 
January 1965. 
On 1March 1967, work s t a r t ed  under Contract No. NASr-63(12). 
objective of t h i s  work was  t o  expand ASTRA a c t i v i t i e s  and improve i t s  ef-  
fectiveness i n  helping industry u t i l i z e  the technological information 
created by aerospace research and development. This was  t o  be accomplished 
by Midwest Research I n s t i t u t e  so l i c i t i ng  fee-paying subscribers f o r  ASTRA, 
services, and f o r  ASTRA t o  become self-supporting by t h i s  means a f t e r  three 
years of operation. 
The 
C. His tor ical  Background 
By Public Law 85-568, National Aeronautics and Space Act of 1958, 
NASA was  charged, under Section 102 ( C )  , with the  responsibi l i ty  f o r  securing 
"the most e f fec t ive  u t i l i z a t i o n  of the  s c i e n t i f i c  and engineering resources 
of the  United States," and for disseminating information about "the poten t ia l  
benefi ts  t o  be gained from, the  opportunities for,  and the  problems involved 
i n  the  u t i l i z a t i o n  of aeronautical and space a c t i v i t i e s  f o r  peaceful and 
sc i en t i f i c  purposes." 
Among the  many  respons ib i l i t i es  of NA,SA, the  two c i t ed  above are  
among those of grea tes t  importance t o  the s ix-s ta te  area,* whose educational 
i n s t i t u t ions  and industr ies  were not heavily involved d i r ec t ly  i n  the 
nation's space e f f o r t .  Thus, the  region was  not benefit ing heavily from the 
space e f fo r t  i n  e i the r  a technical or di rec t  economical sense. 
The educational i n s t i t u t ions  of' the  s ix-s ta te  area comprised con- 
Similarly, 
siderable s c i e n t i f i c  potent ia l ,  yet  they were not developing at the  r a t e  
required t o  meet the future  space-technology needs of a nation. 
the region's industr ies  had good technical  capabi l i t i es ;  but they, too, were 
* Arkansas3 Iowa, Kansas, Missouri, Nebraska, and Oklahoma. 
2 
deficient  i n  t h e i r  par t ic ipa t ion  i n  the  space program i t s e l f ,  as  wel l  a s  
being r e l a t ive ly  unaware of the many technological r e s u l t s  coming from 
NASA's sc i en t i f i c  findings,  which could be gainflxlly employed i n  nonspace, 
indus t r ia l  applications.  This lack of par t ic ipa t ion  i n  the  national space 
e f fo r t  meant t h a t  the  s ix-s ta te  region w a s  f a l l i n g  behind i n  building the 
in t e l l ec tua l  and indus t r i a l  base on which the f'uture economic growth of those 
s t a t e s  would depend. 
For nearly a quarter of a century, MRI had been t ransferr ing the  
Midwest Research I n s t i t u t e  had con- 
r e su l t s  of i t s  own contract  research and technology t o  1,000 corporate 
c l i en t s  and some 200 public agencies. 
siderable v i s i b i l i t y  here, and w a s  known by hundreds of midwestern companies 
and businessmen who were t o  become those logical ly ,  i n i t i a l l y  served i n  the  
technology u t i l i z a t i o n  e f fo r t .  
information. 
I n  t h e i r  view, MRI was a t rus ted  source of 
3 
I1 HISTORY OF THE PRmRAM 
A. Phase I: Feas ib i l i ty  of Regional Dissemination Proved 
1. I n i t i a l  Problems 
I n i t i a l l y ,  three major problems confronted MRI. Although a l l  
three were not apparent upon i n i t i a t i o n  of ac t iv i t i e s ,  they were recognized 
readi ly  : 
(1) The newness of technology u t i l i za t ion  a t  NASA; 
(2) 
( 3 )  
The supposition t h a t  t ransfers  applied d i r ec t ly  t o  hardware; 
The newness of t he  concept of technology t ransfer  to most 
and 
of t h e  audiences of ASTRA. 
A t  the  s t a r t  of the p i lo t  program i n  November 1961, NASA was 
only a few years old, and there  was no Technology Uti l izat ion Division. 
Although there  w a s  considerable momentum t o  the  Space Program, there w a s  
no NASA system i n  existence t o  permit MRI t o  eas i ly  re t r ieve  NASA-developed 
technology space-related items of potent ia l  use to industry. The absence 
of such a system required ASTRA t o  seek such information from selected NASA 
ins ta l la t ions ,  t o  provide it t o  and stimulate in te res t  i n  it by industry. 
I n i t i a l l y ,  program personnel operated under the assumption t h a t  
only minor modifications of NASA-developed hardware would be required t o  
permit the use of t he  hardware elsewhere. 
a c t i v i t i e s  and placed a r e s t r a in t  on the  r a t e  a t  which t ransfers  could 
evolve, since NASA technolorn included material, mater ia l  process, design, 
measurement techniques, computer programs, e tc .  as w e l l  as hardware. 
This narrowed the  scope of 
2. Pr incipal~~~bbde of Operation 
The basic philosophy or  concept under which ASTRA was organized 
and operated called fo r  ident i f ica t ion  of indus t r ia l ly  useful aerospace 
information and dissemination of it to those (1) who' had technical problems 
tha t  could be solved by the  proper application of t h i s  information, or 
(2)  whose needs* could be sa t i s f i ed  through acquisit ion and understanding 
* Needs a re  different ia ted from problems, i.e., a company may need infor- 
mation t h a t  would serve as a bas is  f o r  the decision t o  enter a new 
technical area of ac t iv i ty .  
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of the infomation.  To operate under t h i s  philosophy, it was  recognized 
t h a t  the market (po ten t ia l  rec ip ien ts  of results of aerospace research and 
development) would need t o  be educated i n  the  poten t ia l  benef i t s  of the  
new technology. Management would need t o  understand and b e t t e r  appreciate 
the  meaning of innovation and invention. 
a l l  contacts with industry. 
Education was  an in t eg ra l  pa r t  of 
The i n i t i a l  plan of operation appeared t o  be straightforward. 
Space-related items* would be ident i f ied.  Next, the  indus t r ia l ly  useful  
ones would be sorted out, and information about them conveyed t o  indus t r ia l  
organizations. 
Information t o  help industry was  obtained from four pr incipal  
sources : 
1. Research centers and f i e l d  in s t a l l a t ions  of NASA; 
2. Technical reports  of  NASA; 
3. Patent and invention disclosures of NASA; and 
4. Technical and t rade journals (or professionalmeetings) which 
reported developments of NASA aerospace contractors. 
During the winter of 1961-62, v i s i t s  were made t o  NASA centers 
f o r  information. 
f'ully understand our mission; NASA's in-house Technology Ut i l iza t ion  (TU) 
e f f o r t  w a s  j u s t  being organized. In  many cases, ASTM personnel used cameras 
t o  obtain ready documentation of unreported research r e su l t s .  
gained from these visi ts  w a s  studied and documented so t h a t  i t s  poten t ia l  use 
for industry might be ident i f ied .  I n  m a n y  cases, of course, use could not be 
determined u n t i l  ASTRA personnel were confronted with indus t r ia l  problems 
tha t  seemed t o  lend themselves t o  solution by such previously ident i f ied  
technology. 
A t  t h a t  time, many of the people at  these centers did not 
The information 
A s  a r e s u l t  of extensive technical discussions during the  visi ts  
t o  NASA centers,  ASTM personnel obtained a detailed,  overal l  picture  of 
the  f i e l d s  of special izat ion of each center and the  types of indus t r ia l ly  
useful developments t o  expect from each. 
ideas resu l t ing  from NASA research and development. Ninety of these held 
relevance t o  indus t r ia l  applications, but required t h a t  ASTRA describe the 
ideas t o  industry i n  a different  context from t h e i r  aerospace uses, or sug- 
gested appropriate nonspace uses. 
ASTRA ident i f ied  120 discrete  
* Any device, material  process, design, or technique which has a nonspace 
use, and has e i the r  resul ted from or received impetus from aerospace 
e f f o r t .  
These ideas represented a var ie ty  of concepts ranging from usef'ul 
developments t o  more general pr inciples .  They were typ ica l ly  as follows: 
Areas of Concrete Concepts Areas of Broad Concepts 
New materials 
Novel uses of materials 
Fabricating techniques 
Mechanical devices 
Instruments and transducers 
Elec tromechanic a1 devices 
Electronic devices and c i r cu i t ry  
Lubrication, f r i c t i o n  and wear 
Surface treatments 
Corrosion control 
Auxiliary power sources 
Information handling 
Data display 
Adaptive co ntro 1 s 
Himan engineering 
Systems analysis 
Quality assurance 
Valve engineering 
Program management 
Rel iab i l i ty  
Long-life equipment 
Thirty of t he  ideas were selected f o r  use i n  displays used t o  
introduce industry t o  TU. 
who collected descriptions, photographs, performance data, and where possi- 
b le ,  the devices or components themselves; then integrated the information 
and hardware in to  the design o r  exhibits.  
The ideas were "processed" by ASTRA personnel, 
(See Appendix A ) .  
Concurrent with v i s i t s  t o  NASA centers, plans f o r  the promotion 
of ASTRA were organized, and c r i t e r i a  were established t o  permit the  selec- 
t i o n  of par t ic ipants  f o r  meetings. Appropriate l i s ts  of companies by 
geographic areas were prepared, A questionnaire w a s  prepared t o  r eg i s t e r  
t he  technical a c t i v i t i e s ,  capabi l i t i es ,  and in t e re s t s  of f i r m s  t h a t  could 
be served on a " f i e l d  of in te res t"  basis .  (See Appendix B . )  
NASA inventions t h a t  appeared t o  be indus t r ia l ly  usef'ul were 
selected fo r  presentation and discussion a t  meetings with poten t ia l  users 
of ASTRA services.  
ASTRA s t a r t e d  t o  receive NASA reports  i n  February 1962. 
reviewed by MRI staff members. 
matter, l eve l  of technical presentation and inclusion of p rac t i ca l  de t a i l s  
t o  obtain an overal l  understanding of t he  material and f o r  basic  familiari- 
zation. Then reports  containing ideas poten t ia l ly  useful  t o  industry were 
analyzed i n  detail t o  permit encouragement of po ten t ia l  application. Some 
documents were prepared f o r  industry, and mailed t o  thousands of po ten t ia l  
users of our technology. 
Tunnel Heater" was  given a s ix th  mailing by the  end of the f e a s i b i l i t y  
phase. 
entered the  picture  about midway through the  f e a s i b i l i t y  study phase; MRI 
evaluated and helped t o  document the technology reported by f l a sh  sheets. 
They were 
Considera+ionwas first given t o  subject 
A few gained popularity; for example, "The Arc 
NASA f l a sh  sheets (short  digests of inventions and innovations) 
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The technology t h a t  resu l ted  from the screening process was disseminated i n  
special  meetings t o  more than 2,200 businessmen representing over 600 firms 
i n  the mi&western area, and through v i s i t s  t o  p lan ts  and of f ices  of 250 of 
these companies. 
Pertinent information obtained from the  screening process and that 
processed by the  c lass i f ica t ion  scheme was  sometimes repackaged f o r  e f fec t ive  
use by industry. 
having unusual economic importance. 
it proved worthwhile. Through synthesis and organization, a new description 
of an idea, derived from a concept t h a t  had been separated from i t s  or ig ina l  
context, became t rans la ted  in to  the  language of indus t r ia l  application. 
Repackaging was done pr incipal ly  i n  the case of ideas 
Although t h i s  task  w a s  time-consuming, 
3 .  Reaction of Industry 
It i s  not always easy t o  assess the value of a service i n  a 
re la t ive ly  short  time. Many a t t r ibu te s  of a service a re  not always readi ly  
known, and known ones are  not always eas i ly  measured. There were, however, 
suf f ic ien t  indications of the  f e a s i b i l i t y  of the  basic  concept upon which 
ASTRA, as a p i l o t  program, was  originated.  Measures used during t h i s  stage 
of the project  are  l i s t e d  below. 
a .  Number of  companies involved: I n  the geographic region 
covered, there  were about 18,000 manufacturing firms, representing 45 major 
SIC groups. However, only about 3,000 of them were r e a l  po ten t ia l  users 
of aero space-generated information. 
ASTRA's i n i t i a l  sample was s l igh t ly  over 1,000 firms, or 33-1/3 
percent of the market. 
being served by ASTRA. 
or iginal ly  so l ic i ted .  However, some came from outside t h a t  supplementary 
group on t h e i r  own i n i t i a t i v e  a f t e r  having heard of ASTRA. 
By the end of the  f e a s i b i l i t y  period, 461 firms were 
This population was pr incipal ly  from the 1,000 firms 
b .  Attendees a t  regional ASTRA meetings: Over one-half of the  
firms contacted sent representatives t o  ASTRA spec ia l  or  regional meetings. 
Nearly 100 percent of these attendees responded favorably t o  requests made 
of them i n  the form of f i l l i n g  out questionnaires, e tc .  (See Appendix B), 
The keen in t e re s t  and excellent par t ic ipa t ion  at  the meetings s ign i f ied  
understanding and a high degree of acceptance of the basic idea of technology 
u t i l i za t ion .  
c.  Requests: Requests f o r  technical information cane from those 
who attended the special  meetings as a result of personal v i s i t s  t o  firms, 
and from mailings of ASTRA. 
requests were made requiring AXTRA act ion t o  t ransfer  information. 
information was over and above t h a t  disseminated by periodic mailings. ) 
During the f e a s i b i l i t y  phase, 675 technical 
(This 
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d. Group cooperation: There was wil l ing acceptance and eagerness 
by regional indus t r ia l  groups t o  assist i n  se t t i ng  up the i n i t i a l ,  special  
meetings and t o  par t ic ipa te  as required. 
e .  Company v i s i t s :  ASTRA personnel v i s i t e d  250 companies. I n  
I n  most cases, 
nearly every case, a genuine in t e re s t  w a s  shown. 
defined on the  spot or, more frequently, a t  a l a t e r  date. 
the result was  the transfer of some technology. 
Problems or needs were 
f .  V i s i t s  t o  MRI: I n  many cases, users v i s i t e d  MRI t o  discuss 
technical problems and t o  seek aerospace-related technology. 
g. News coverage: Excellent coverage by loca l  newspapers was  
given t o  ASTRA meetings and the  importance of the TU objectives. 
a r t i c l e s  appeared i n  22 d i f fe ren t  newspapers, 2 technical publications, 
and in-company house organs. 
Nwnerous 
h. Unprompted company and individual action: The Kansas Power 
and Light Company funded M R I  t o  present ASTRA t o  s m a l l  towns i n  the S ta t e  
of Kansas. This act ion made it possible f o r  130 persons t o  learn of the 
TU program. 
Requests were received from firms on the ASTRA mailing l i s t  fo r  
a change of address because of a move, and f o r  a change of address because 
of a person relocating. Further, some requests were made t o  have a firm's 
name added because a man with knowledge of ASTRA would j o i n  the firm and 
describe t o  i t s  management the poten t ia l  of aerospace-related technology. 
4. Results t o  Guide Future Activity 
Once the f e a s i b i l i t y  of a regional dissemination center (RDC) 
eqeriment had been proved, the  major task  was  that of establishing the 
proper organization and procedures so t h a t  ASTRA could e f f i c i en t ly  t ransfer  
NASA-generated technology t o  mibes t e rn  industry. 
The most useful  c r i t e r i a  fo r  evaluating i n  advance the response of 
a firm appearedto be (a)  the degree t o  which the business i s  technically 
based; (b) special izat ion i n  a par t icu lar  market area; ( e )  prosperity, 
p r o f i t a b i l i t y  and growth; and (a) the f a c t  t h a t  the f i rm  has reached a 
" c r i t i c a l  size" fo r  i t s  par t icu lar  type of business. 
a t t i t udes  of key company personnel are equally important, but i n  most cases 
not eas i ly  .determined i n  advance. ) 
(The personality and 
In t e re s t s  of the  la rger  companies f a l l  in to  four general categories: 
( a )  long-range technical trends; (b)  specif ic  de t a i l s  of commercial technology; 
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( c )  economics and market intel l igence;  and (d)  NASA basic research ac t iv i -  
t ies  and findings.  
Two inherent factors  i n  large companies d i f fe ren t ia ted  t h e i r  ap- 
proach t o  NASA technology from t h a t  of smaller firms: 
duction of established products made t h e i r  primary i n t e r e s t  a technology 
that would prove u s e m  i n  lowering the production costs  of exis t ing products; 
and (b)  they lacked f l e x i b i l i t y  i n  adapting t h e i r  capabi l i t i es  t o  do new 
things o r  t o  use t h e i r  present production a r t s  i n  new ways. 
(a)  high-volume pro- 
Large, technically-sophisticated companies excel i n  taking raw 
s c i e n t i f i c  data from basic research reports  and applying it. No "repackag- 
ing" o r  t rans la t ion  t o  a lower technical l eve l  i s  necessary. There is, how- 
ever, a d i s t i nc t  need t o  repackage and d i s t i l l  l!&% technology for the  pro- 
duction and management groups of the la rger  firms. 
The "patent question" arose i n  about one-third of the discussions 
held during plant  v i s i t s .  I n  almost every case, a patent of any type w a s  
a negative fac tor .  The firms did not view the poss ib i l i t y  of royalty-free 
use of government-owned patents as  an opportunity. They foresaw red tape, 
delays , and possible trouble.  
Indus t r ia l  groups and t rade associations were more responsive t o  
technology u t i l i z a t i o n  than were professional societ ies ;  and consequently, 
had greater  influence and provided more support i n  the  dissemination of the 
new technology and educating industry i n  general about the poten t ia l  value 
of TU t o  industry. 
B. Phase 11: Operation of a Regional Dissemination Center--100 Percent 
NASA Funded 
The operation of ASTRA, i n  the form of a Regional Dissemination 
Center (RDC), commenced i n  September 1962. 
qui te  similar t o  tha t  during the l a t t e r  par t  of Phase I, the f e a s i b i l i t y  
period. 
l ined  i n  Section 11-A-4, and are discussed subsequently i n  t h i s  section. 
(A summary i s  given i n  Figure 1. ) 
I t s  philosophy of operation was 
The specif ic  modes of operation were based upon the r e s u l t s  out- 
1. Service t o  Clients 
The general-service philosophy was  t o  respond t o  a company's 
technical f i e lds  of i n t e re s t  (see Appendix B f o r  Field-of-Interest  form) by 
knowing i t s  technical prof i le .  The response was  t o  seek i n  NASA's bank of 
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information a l l  information relevant t o  the  company's needs as  indicated i n  
i t s  f ie lds-of- interest  form, and send t h i s  information t o  the  company. 
Consequently, a f t e r  i n i t i a l  promotional v i s i t s ,  most of the  technology 
t ransfer  was by m a i l  and telephone ca l l s .  
A company's f i e l d  of interest  would form the  basis  f o r  the infor- 
mation sought and sent. 
t h e i r  technical capabi l i t i es  with the  companies' needs. Then, a s  t he  ASTRA 
personnel found what they believed t o  be r e l a t ive  information through t h e i r  
review of NASA documents or by specif ic  searches of NASA computer tapes f o r  
specif ic  technical information, t h e  information found would be duplicated and 
sent t o  the  company. 
rather than duplicated.) 
could receive a voluminous number of documents. 
ASTRA prepared publications fo r  industry and conducted seminars or work- 
shops. The publications included f ac t  sheets, monographs, information announce 
ments and bibliographies, Tech Surveys and proceedings of seminars. 
ASTRA personnel were assigned companies t o  match 
(If documents were available, these would be sent 
This method of t ransfer  meant tha t  the  recipients 
To enhance t h i s  service, 
Between February 1962 and November 1963, NASA-fact sheets (see 
Appendix C) were made available t o  midwestern companies through ASTRA 
mailings and through regional presentations. 
sence a synopsis of documents, and were used a s  the  forerunner of NASA 
documents fo r  public dis t r ibut ion.  
These f a c t  sheets are  i n  es- 
Between April  1963 and July 1964, ASTRA prepared specialmono- 
A s  such, 
graphs t o  cover the  expanding aerospace technology. 
prepared f o r  dissemination t o  f i l l  a gap i n  the  documentation. 
they summarized the  e s sen t i a l  features of new technology i n  a way tha t  could 
be used by the midwestern indus t r ia l  audience. 
monographs were prepared. 
These monographs were 
A t o t a l  of 20 different  
( A  l i s t  of these a re  given i n  Appendix 6 . )  
A s  a fur ther  s tep i n  closing the  gap between grawing technology 
and the  ava i l ab i l i t y  of information on t h i s  technology, ASTRA began i n  
April  1964, t o  prepare "Innovation Announcements" (See Appendix C f o r  an 
example). 
a coupon t o  be returned by f i r m s  in terested i n  receiving addi t iona l infor -  
mation. 
These announcements contained an abstract  of the  innovation with 
I n  April1964, ASTRA began receiving NASA Tech Briefs, which 
described aerospace developments of interest  t o  ASTRA's audience. 
Tech Briefs were immediately integrated i n t o  the  dissemination system and 
mailed t o  par t ic ipants .  
These 
- 
I n  January 1965, ASTM s t a r t ed  a se r ies  of bu l le t ins  cal led 
"Information Announcements" (see Appendix C f o r  an example) which were similar 
t o  the innovation announcements except t ha t  they described new technology 
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available i n  formal NASA documents. 
copies of these documents could request them d i r ec t ly  through ASTRA by re- 
turning a coupon as  i n  the case of Innovation Announcements. 
Companies interested i n  receiving hard 
It became apparent during Phase I tha t  e f fec t ive  t ransfer  of 
aerospace technology could be achieved through specialized seminars o r  
workshops, bringing together midwestern firms and spec ia l i s t s  i n  selected 
f i e l d s .  
(Phase 11). This seminar was on "Industr ia l  Applications of Solid Lubri- 
cants." It featured presentations by NASA Research Center spec ia l i s t s ,  in-  
d u s t r i a l  representatives and MRI s t a f f  members. 
The f i rs t  seminar, however, was not undertaken u n t i l  April  1965 
The second seminar, "Advanced Valve Technology," was held i n  
October 1965. 
October 1966. 
A t h i r d  seminar, "High Velocity Metalworking," was held i n  
A l l  seminars accomplished t h e i r  mission very well .  They a t t rac ted  
considerable a t ten t ion  i n  the t rade press.  
A comprehensive document termed a Tech Survey was prepared by MRI 
i n  each of the  following areas: 
and high-velocity metal forming. 
of NASA's research and development e f fo r t s .  
widely acclaimed as  extremely useful, and requests a re  s t i l l  being received 
fo r  them. 
advanced valve technology, sol id  lubricants,  
The source of information was the  r e s u l t  
These three documents were 
2 .  Ties with Other Regional Dissemination Centers 
I n  July 1964, ASTRA began t o  provide bibliographic searches i n  
response t o  indus t r ia l  inquir ies .  These searches were f i rs t  performed by 
NASA's Analysis and Research Uni t ,  Sc ien t i f ic  and Technical Information 
Division by interrogating NASA computer tapes using a predetermined search 
s t ra tegy.  
Subsequently, during the  F a l l  of 1964, a formal t i e  was made 
between ASTRA and the Aerospace Research Applications Center (ARAC) 
Figure 2) 
bibliographic searches of NASA's computer tapes. 
tablished procedures f o r  handling bibliographic searches f o r  firms on an 
individual basis .  More than 300 individual bibliographic searches were 
made by ARAC f o r  ASTRA. 
(see 
f a c i l i t i e s  a t  Indiana University, f o r  the purpose of obtaining 
A t  t h i s  time, ASTRA es- 
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Subsequently, and a s  other m's were established (see Figure 2) ,  
ASTRA's association was t h a t  of a s i s t e r  organization. 
quested information between RDC's was accomplished through personal v i s i t s ,  
telephone conversations, correspondence and annual RDC meetings. There was 
exchange of information regarding services,  costs ,  promotion, marketing, 
organization, management, cooperative needs, e t c .  
Exchange of re-  
3.  Promotion 
Promotion was achieved bas ica l ly  through formal presentations t o  
groups, as  was done i n  Phase I, and by individual v i s i t s  t o  users and po- 
t e n t i a l  users of NASA's technology. Group preserltations were continued 
through October 1963. A t  t h i s  time, promotional emphasis was placed on 
personal v i s i t s  t o  i ndus t r i a l  firms. 
The personal-visit  approach became more e f fec t ive  because ASTRA 
had become known i n  a general sense. Industry knew ASTRA's purpose and i t s  
potent ia l .  What was l e f t  was t o  educate poten t ia l  users of t h e  po ten t ia l  
usefulness of NASA-generated aerospace technology through ASTRA's services.  
This was accomplished most e f fec t ive ly  by a face-to-face discussion of an 
organization's problems a t  i t s  location where ASTRA personnel could get a 
f i rs t -hand view of the  problem. 
The v i s i t s  were s e t  up by telephone c a l l s  and correspondence. A t  
tha t  time, the  specif ic  technical  areas of concern were generally determined. 
This information enabled ASTRA t o  send the  proper technical discipl ines  t o  a 
company t o  discuss problems on an intimate and constructive basis ,  resul t ing 
i n  a good appraisal  of a company's technical  prof i le .  
A swnmary of the r e su l t s  of ASTRA's promotional e f f o r t s  from the  
i n i t i a t i o n  of the program through Phase I1 is given below. 
Introduced t o  ASTRA Firms Items of Aerospace Responses t o  In- 
No. of People No.  of Firms Visited Technology Disseminated d u s t r i a l  Inquiry 
~ -~ 
6,299 1,101 
-~
629 623,900 10 , 555 
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4. Reaction of I n d u s t q  
The reaction of industry was qui te  favorable. The princ3:pal bases 
f o r  t h i s  conclusion are: 
(1) 
(2) 
(3) 
(4) Indus t r ia l  inquir ies ;  
(5) 
Number of firms (c l i en t s )  t h a t  used ASTRA services; 
Percentage of c l i en t s  t o  those sol ic i ted;  
Cumulative service t o  c l i en t s  i n  c l i en t  years; 
Items of aerospace technology disseminated; and 
(6)  Number of technology t ransfers .  
The number of f i r m s  introduced t o  ASTRA during Phase I1 were 1,101 
of which 840 were c l i en t s  ( o r  users of NASA technology); i . e . ,  more than 
76$ of the firms so l i c i t ed  became c l ien ts .  
fe ren t  S.I.C. codes, research and development, univers i t ies  and non-manufac- 
tur ing companies, a s  indicated i n  Figure 3. 
according t o  number of employees is  given i n  Figure 4, t o  fur ther  describe 
the c l ien t  companies. ) 
These firms represented 25 d i f -  
(A c lass i f ica t ion  of these firms 
ASTRA served the  840 c l i en t s  f o r  a t o t a l  of 3,692 c l i en t  years, as  
indicated i n  Figure 5. 
c l i en t  f o r  4.4 years. 
of ASTRA's services on a no-fee basis .  
This indicates t ha t  on the average, ASTRA served a 
The client-years service cer ta inly indicates acceptance 
The 840 c l i en t s  over three and one-half years made 10,555 inquir ies  
f o r  information t o  which ASTRA responded. The t o t a l  response resul ted i n  
623,900 items of aerospace technology being disseminated t o  the c l ien ts .  
This i s  the  dissemination of approximately 180,000 items per year; 15,000 
items per month; or'700 items per working day. 
A considerable amount of technology was t ransferred during the  
period of t h i s  program. 
value t o  industry. 
t o  the recipients ,  t o  components, instrumenh, subsystems, systems, techniques, 
designs, and approaches t o  problems. 
essent ia l ly  without the need of modification or adaptation. 
the  t ransfers  were again of s ignif icant  value, but the information dissemi- 
nated was a l i n k  i n  the  evolution of an innovation or a catalyst  i n  moti- 
vating the recipient .  
The technology t ransferred proved t o  be of d i rec t  
Specific t ransfers  related,  i n  varying degrees of benefit  
I n  some cases, the t ransfers  were made 
I n  other cases, 
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During Phase 11, 120 t ransfers  were made. A description of each 
of these i s  given i n  Appendix D. 
120 t ransfers ,  or less than 25 percent of the  t o t a l  number of transfers,  
were made through the  e f f o r t s  of ASTRA. 
t ransfers  was d i f f i c u l t  to obtain primarily because of t he  privileged nature 
of industrial-company information. 
A conservative estimate i s  tha t  these 
Information regarding technology 
C .  Phase 111: Shif t ing to Self-supporting Basis 
1. Cost Sharing by Companies 
During ASTRA's growth from i t s  inception to April 1966, dissemina- 
t i on  e f fo r t s  were carried out a t  no cost to t he  par t ic ipat ing companies. 
I n  1965, pol ic ies  of the NASA Technology Uti l izat ion Program were modified, 
which i n  turn  necessitated tha t  ASTRA's basic philosophy of operation change 
t o  one of cost sharing by companies to be served by ASTRA. 
Operation under t h i s  new concept s ta r ted  fo r  ASTRA i n  February, 
1966, with a program designed to provide those services which had proved to 
be most useful t o  c l i en t s  under past  operations. Generally speaking, those 
services were of three types: information acquisition, consultation, and 
seminar par t ic ipat ion.  
O f  prime importance were the promotion and marketing of these 
services. 
(brochures, contracts, mailing l i s t s ,  e t c  . ) ; and servicing during the t ran-  
s i t i o n  period. 
program was undertaken, with the  f irst  c l ien t  under contract on April  1, 1966. 
The f i rs t  two months were devoted to planning; preparing material  
Then i n  April,  1966, an intense promotional and marketing 
During subsequent months and unt i l  December 1966, the  ASTRA pro- 
gram w a s  promoted and marketed. 
1967) received ASTRA services f o r  $500 per year. 
November 1966, it became apparent t ha t  t h i s  fee  was too  low, and fur ther  
subscriptions were suspended--only those pending were accepted a f t e r  December 1, 
1966, and none were accepted after January 1, 1967. 
The c l i en t s  under contract (45 by January I, 
However, during l a t e  
The 45 companies which subscribed t o  ASTRA were served by ASTM 
The pr incipal  services provided con- fo r  the  one year of t h e i r  contract. 
s i s ted  of: 
(1) 
with t h e  ASTRA 
(or prof i les ) ;  
V i s i t s  with key representatives fo r  orienting the  c l ien ts  
program and determining t h e i r  technical  f i e l d s  of i n t e re s t  
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(2)  Consultation through v i s i t s  and l e t t e r s  o r  telephone 
inquiries;  
(3) Retrospective searches r e l a t ive  t o  f i e l d s  of i n t e re s t  
(these were done by ARAC since MRI d id  not have NASA computer tapes of 
information) ; and 
(4)  Screening and reviewing technical  l i t e r a t u r e  and sending c l i en t s  
documents (or copies of documents) which reviewers believed contained infor-  
mation r e l a t ive  t o  a c l i e n t ' s  f i e l d  of i n t e re s t .  
A summary of these services t o  the 45 c l i en t s  i s  given i n  Table I. 
This summary shows: 
(1) There were 225 inquir ies  from c l i en t s  (194 by l e t t e r  and 
31 by phone), o r  on the  average 5 inquir ies  per c l i en t  pe.r year; 
(2)  The 45 c l i en t s  requested 260 retrospective searches and 
On the average, a c l i en t  requested approximately 6 searches received 1,524. 
a year and received on the  average the  r e su l t s  of approximately 34 searches 
per year. 
i s  t h a t  ASTRA was working on the  basis  of the  company's f i e l d  of i n t e re s t  
and would include searches on i t s  own i n  behalf of the c l i en t . )  
(The reason fo r  t he  difference i n  searches sent t o  those requested 
(3) There were a t o t a l  of 10,212 documents sent t o  the  45 c l ien ts ,  
o r  on the  average 227 documents*per c l ien t  per year. O f  the  10,212 docu- 
ments, 10,006 o r  98 percent of the documents were NASA-generated. O f  the  
10,212 documents, 7,099 or approximately 70 percent, were NASA Tech Briefs.  
(4)  Twenty-three representatives of c l i en t s  attended the seminar 
on High-Velocity Metalworking tha t  was conducted by ASTRA i n  the f a l l  of 
1966. 
(The seminars were a means of promoting ASTRA, and industry i n  general was 
invited.  ) 
A t o t a l  attendance of 80 indicated considerable in t e re s t  by non-clients. 
The adaptive handling of considerable amounts of technical,  NASA- 
generated technology f o r  c l i en t s  proved t o  be of d i r ec t  benefit  (value) t o  
them. 
other than by implication from the e f fo r t s  summarized i n  Table I are  given 
below as  f i v e  technology t ransfers  accomplished during Phase 111. 
Examples of how the t ransfer  of information has benefited c l i en t s  
S inc la i r  O i l  and Gas Company 
Produced, 
scheduled 
NASA Tech Brief 66-10062, FORTRAN Flowchart i s  Automatically 
permitted t h i s  company t o  cancel a computer course they had 
f o r  some of t h e i r  personnel, and simplifying t h e i r  procedure. 
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Geeco, Inc. 
Information from NASA Tech Brief 66-10385, Inf la table  O-ring 
Seal Would Ease Closing of Hatch Cover Plate, i s  being applied t o  t h e i r  
vacuum-forming operations. 
Halliburton O i l  Company 
Document N64-29598, Studies of Chelate Polymers, changed the 
direct ion of one of t he  company's in-house research programs. 
Halliburton O i l  Company t o  T. D. Williamson, Inc. (Inter-Client 
Transfer ) 
Information on linear-shaped charges f o r  cutt ing s t e e l  was 
obtained from the Halliburton O i l  Company and sent t o  T. D. Williamson, Inc. 
This information had been requested from ASTRA. T. D. Williamson, Inc., 
i s  now applying the  information t o  t h e i r  problems. 
Trans World Airlines,  Inc. 
The Training Section of the Maintenance Division of Trans World 
Airlines,  Inc., obtained 12 additional copies of NASA TMX-53432, Welding 
Procedures f o r  Titanium and Titanium Alloys, t o  use as a c lass  textbook. 
It w a s  not always possible t o  assess the  value of ASTRA's adap- 
t i ve  handling of information. Nevertheless, the  number of inquiries fo r  
consultation, documents, searches, etc., i s  cer ta inly indicative of ASTRA's 
value t o  i t s  c l ien ts .  
mation on the usefulness of the information ASTRA has provided them since 
t h e i r  work i s  considered t o  be of a privileged nature. 
a r e  no tangible measures of the  value of ASTRA's t ransfer  service. I n  
other cases, the  pr incipal  benefits  w i l l  be derived a t  a future  date, and 
cannot be assessed until t ha t  time. 
Quite often c l i en t s  are  re luctant  t o  provide infor- 
I n  some cases, there  
Four contracts f o r  research and development have resulted for  
MRI from ASTRA's service t o  i t s  c l ien ts .  
been with MRI. 
desires t o  remain anonymous. 
design of a i r  cargo shipping containers; the  work f o r  Black, S iva l l s  and 
Bryson, Inc., r e l a t e s  t o  pollution control and waste disposal. 
I n  each case, t he  contract has 
I n  two cases the  company (one company, two contracts) 
The work f o r  Geeco, Inc., involves the  
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2. Cost Responsibility Assumed by the Company 
2.1 Introduction 
During the  f i rs t  f ive  years of ASTRA's growth, dissemination e f fo r t  
In  1966, po l ic ies  was carried out at  no cost t o  the  par t ic ipat ing companies. 
of t he  NASA Technology Ut i l iza t ion  Program were modified, which i n  turn  
necessitated a change i n  ASTRA's basic philosophy of operation t o  one of 
cost  sharing by companies t o  be served by ASTRA. 
t h i s  new concept i s  discussed i n  the previous section (Section 1 1 - C - 1 ) .  
Accomplishments a t  the  end of ASTRA's f i rs t  year under the  cost-  
sharing basis  a re  quite s ign i f icant  (see Section 1 1 - C - 1  f o r  d e t a i l s ) .  The 
pr incipal  accomplishment was the  success a t ta ined i n  marketing a c t i v i t i e s .  
Forty-five companies contracted with MRI f o r  ASTRA services a t  an annual f ee  
of $500. 
prehensive brochure covering ASTRA. The cost  of the  services provided, how- 
ever, exceeded the  ac tua l  cost by the c l i en t  by an order of magnitude, and 
i n  some cases, even more. 
other RDC's) become self-supporting. 
a f t e r  three years of operation. 
paying c l i en t s  necessitated a s ign i f icant ly  d i f fe ren t  philosophy of operation 
for  ASTRA. 
The i n i t i a l  e f fo r t  under 
This c l i en te l e  was so l i c i t ed  pr incipal ly  by m a i l  with a special  com- 
During the  l a t t e r  par t  of 1966, NASA desired t h a t  ASTRA (as well  as  
This was t o  be accomplished by ASTRA 
This requirement of se l f  support by fee- 
Operation under this new concept raised the following questions 
f o r  ASTRA: What i s  the t r u e  market fo r  i t s  services? Is  the  market large 
enough fo r  a self-supporting operation? 
become self-supporting? What ba r r i e r s  a re  i n  the way? What kind of services 
should ASTRA provide? What should i t s  modes of operation be? On what basis 
should costs be calculated, and fees be determined f o r  services rendered? 
If so, how long w i l l  it take t o  
The management of MEU reviewed c r i t i c a l l y  the ASTRA program; assessed 
i t s  operation r e a l i s t i c a l l y  and then established a plan of operatlon. Sig- 
n i f ican t  operational changes envisioned t o  assure ASTRA's effect ive growth 
i n  technology u t i l i z a t i o n  encompassed the establishment of :  (1) mechaniza- 
t i o n  of search and r e t r i eva l  operations, including computer-searching capa- 
b i l i t i e s  a t  MRI; ( 2 )  enlarged and improved services t o  c l i en t s ;  (3) a pro- 
gram cost accounting system; (4)  a new fee s t ructure;  (5) new and viable 
sales  approaches; and (6)  trustworthy measures of performance, using these 
i n  a feedback loop fo r  the continual improvement of operations. 
A special  study w a s  made on ASTRA becoming a computer-based RDC. 
The r e su l t s  were i n  the affirmative. 
Appendix E . )  
(Details of this study comprise 
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The computer study was only a portion of t he  major review of t he  
ASTRA program. 
of operation a re  summarized i n  the  ensuing subsection, Section 11-C-2. 
Details of operational procedures comprise Volume I1 of t h i s  f i n a l  report .  
The r e su l t s  of t h i s  review which formed the  basic philosophy 
2.2 General Philosophy of ASTRA's Operation 
The first requis i te  f o r  successfully accomplishing a mission i s  
t o  understand thoroughly the purpose of the mission. The second i s  t o  have 
a fundamental philosophy of operation from which r e a l i s t i c  plans (both long 
and short range) can be derived t o  accomplish the  mission. 
plans must be carried out. 
Lastly, the 
A l l  three requis i tes  hold equal weight. 
The mission of ASTRA w a s  t o  carry out an effect ive technology 
u t i l i za t ion  program on an RDC basis  such tha t  (1) industry would benefit  
from the technological resources created by NASA's aerospace research and 
development , and (2)  industry would become se l f  -supporting by means of fees  
paid by c l i en t s  of ASTRA fo r  services rendered. 
The general philosophy under which the program operated i s :  
(1) Serve industry, not discriminating as  t o  s ize  or  type; 
(2) Promote act ive indus t r i a l  par t ic ipat ion i n  the ASTRA program. 
(3) Emphasize two major a c t i v i t i e s :  ( a )  dissemination of re le -  
vant technical information; and (b )  education of recipients  i n  i t s  use and 
economic values, through ASTRA's special ly  developed operating methods; 
(4) Promote widespread appreciation of technology u t i l i za t ion  
nat ional ly  and spec i f ica l ly  within regional bounds; 
( 5 )  Allocate responsibi l i ty  of ASTRA t o  an appropriate person 
who reports t o  a Manager of Technology Uti l izat ion f o r  MRI; 
( 6 )  Operate on a regional basis  for  act ive so l ic i ta t ion ;  
(7)  Divide region in to  appropriate areas,  with a full-time ASTRA 
Area Technologist, having technology, information t ransfer ,  and marketing 
sk i l l s ,  responsible f o r  a d i s t r i c t ;  
( 8 )  Provide Area Technologists a core technical  s t a f f  and a 
pool of consultants comprised of members of W ' s  technical  staff; 
(9) Establish trustworthy measures of performance t o  accurately 
assess service; 
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(10) Review continuously ASTRA's modes of operation, maintianing 
the  f l e x i b i l i t y  and v e r s a t i l i t y  of action needed t o  modify these modes t o  
meet changing conditions and current c l i en t  needs j 
(11) Maintain a viable and f inanc ia l ly  sound operation t h a t  
w i l l  enable ASTRA t o  be self-sustaining; and 
(12) 
a t t r i bu te s  of individual program personnel; and (b)  by s t a f f  additions and 
deletions,  when required. 
Maintain an appropriate staff by ( a )  developing appropriate 
2.3 Managerial Organization 
The organization under which ASTRA operated i s  shown i n  Figure 6. 
The program operated under a policy advisory committee made up of f i ve  
members of MRI's management and senior technical s t a f f .  
Kimball, President of Midwest Research Ins t i t u t e ,  was the  chairman of t h i s  
committee. 
provided an act ive par t ic ipat ion of MRI's top  management bringing t o  bear 
not only in t e rna l  effectiveness,  but regional and nat ional  v i s i b i l i t y ;  
and ( 2 )  it gave NASA a s ign i f icant ly  be t t e r  u t i l i za t ion  of the resources o f  
MRI, providing the means fo r  much broader par t ic ipat ion and contribution 
on the part of a l l  divisions of MRI. 
D r .  Charles N. 
The primary significance of t h i s  committee was twofold: (1) it 
The par t  of Manager of Technology Uti l izat ion was new. It brought 
together, under one d i rec t  management ASTRA, the Biomedical Application 
Team, and other special  TU a c t i v i t i e s ,  fo r  mutual benefit .  
2.4 The ASTRA Team 
The organization of the ASTRA program was t h a t  given i n  Figure 7 .  
Basically, ASTRA was comprised of three functional groups: 
Technologists; (2)  MRI s t a f f  consultants; and (3) support s t a f f .  
(1) Area 
An Area Technologist was a person who had a broad purview of 
He was responsible for  promoting, 
science and engineering,' sk i l led  i n  more than one technical area and 
experienced i n  technology t ransfer .  
marketing and providing ASTRA services t o  c l i en t s  within a defined geo- 
graphic area. 
and the  program's support s t a f f ,  t o  assist him i n  h i s  a c t i v i t i e s .  
d i r ec t  working relat ionship with MRI s t a f f  consultants i s  indicated by the  
dashed l i ne  i n  Figure 7. 
He had d i rec t  access t o  the  pool of MRI s t a f f  consultants 
H i s  
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The pool of consultants a re  members of the  senior technical  s t a f f  
of MRI. The 
required t a l en t s  of the  pool were kept current t o  serve ASTRA c l i en t s  more 
effect ively.  
These men have been selected t o  meet projected c l i en t  needs. 
The sc i en t i s t s  and engineers of MRI's technical  s t a f f  t h a t  com- 
pr i se  the  pool of consultants were available t o  Area Technologists a s  and 
when needed t o  help solve c l i en t  problems. The consultants serve a two- 
fold purpose. F i r s t ,  they consulted with c l i en t s  on problems t h a t  a re  
within the  scope of ASTRA's services. This e f fo r t  includes working on 
specif ic  technical  problems, and equally as important, a s s i s t i ng  Area Tech- 
nologists i n  the education of c l i en t s  i n  the use of information disseminated 
t o  the c l ien ts .  I n  the  l a t t e r  case, specif ic  emphasis was placed on chang- 
ing c l i e n t s '  a t t i tudes ,  where needed, i n  basic management philosophy t o  
appreciate the value of innovations and inventions, and in-house or contract 
research and development (R&D) ef for t s .  Second, these consultants were 
the key l i n k  i n  effect ing contract R&D between ASTRA c l i en t s  and centers 
of excellence (among which i s  MRI), when t h i s  service was found t o  be 
needed. 
The support s t a f f  was comprised of both administrative and tech- 
n i ca l  personnel t o  assist i n  the general operation of the program. 
work covers (1) administrative, cost accounting, and contractual aspects 
of the program; (2) systems and marketing; (3) organization of special  
functions (such as  user-producer conferences) ; (4)  reporting; (5) process- 
ing of information; (6)  storage and r e t r i e v a l  of information; ( 7 )  screening 
of documents; (8) special  studies;  and ( 9 )  special  services. 
I t s  
2.5 Goals 
The long-range goals, as  well as goals fo r  the f i rs t  year of 
ASTRA's new operation, were sought by the  philosophy of the  operation s e t  
for th  i n  Section 11-6-2.2. 
along the road t o  fulf i l lment  of purpose, and (2) s e t  for th  guidelines t o  
follow i n  executing the  plan under which ASTRA operated. 
Moreover, these goals (1) define milestones 
The general long-range goals were: 
(1) Improve ASTRA's services t o  industry through ( a )  development 
of more effect ive techniques o f  information t ransfer ;  and (b)  d i r ec t  access 
t o  additional sources of technology, including Government, industry, trade 
and professional associations;  
(2) Increase the  c l ien te le  f o r  ASTRA through (a)  an act ive and 
progressive service, promotional and marketing program, and (b)  so l i c i t i ng  
organizations other than indus t r ia l ;  and 
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(3) Become self-supporting f inanc ia l ly  within three years. 
Immediate o r  one-year goals were: 
(1) Determine the ASTRA market; 
( 2 )  Promote ASTRA, contracting under the new fee  schedule and 
provide enlarged and improved services t o  these c l i en t s ;  
(3) Establish computer-search capabi l i t i es  for  ASTRA a t  MRI; 
(4)  Design trustworthy measures of performance; and 
( 5 )  Establish and put in to  e f f ec t  a cost-accounting system fo r  
ASTRA. 
2.6 Basic Mode of Operation 
ASTRA operated on a regional basis  (or ig ina l  regional area) f o r  
so l i c i t a t ion  (see Figure 8) .  Appropriate contiguous s t a t e s  were included 
where MRI has long established relat ionships  with organizations i n  these 
s t a t e s .  The region was divided in to  sub-geographic areas. The operation 
of ASTRA within an area was the  respons ib i l i ty  of an Area Technologist. 
Area Technologists worked under the philosophy of- operation and 
plan established by the  Manager of Technology Uti l izat ion and the Policy 
Advisory Committee, and reported d i r ec t ly  t o  the  Director of ASTRA. The 
Area Technologist established a plan of operation f o r  h i s  a c t i v i t i e s  which 
i s  commensurate with the  ASTRA program plan. 
Each Area Technologist had available the  technical  s t a f f  needed 
t o  serve h is  assigned area.  
personnel of the  Support Staff  (see Figure 7 ) .  
access t o  the pool of MRI  s t a f f  consultants o r  any member of MRI's technical  
s t a f f .  
I n i t i a l l y ,  t h i s  s t a f f  consisted of himself and 
I n  addition, he had d i r ec t  
The consultants ass is ted the  Area Technologist i n  the  solution of 
This work came under the  category of consulting services 
However, i f  the  problem w a s  one t h a t  required con- 
a c l i en t  problem. 
(see Section 11-C-2.7). 
siderable research, development o r  design, the c l i en t  was served by separate 
contractual agreement. 
a l l  contract R8J> e f fo r t s ,  insofar as a comp&y cooperated. 
ASTRA kept informed of progress and r e su l t s  of 
ASTM w a s  cen t ra l ly  located within the  I n s t i t u t e .  This location 
provided f o r  e f f i c i en t  operations, including working with the MRI computer 
center and l ibrary,  as  well as  working with the technical  divisions of 
the  I n s t i t u t e  i n  serving c l ien ts .  
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Figure 8 - Basic Mode of Operation 
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sultants , 
ne c e s sary 
There were regularly scheduled meetings of the program team (Con- 
Area Technologist , Support Staff) to provide the communications 
to keep all team members informed of pertinent aspects of the pro- 
gram. 
personnel of the Institute enabled Area Technologists as well as others 
on the the ASTRA team t o  be well informed on current technical capabilities 
of the Institute. 
bilities of other centers of excellence. 
Such meetings (as well as special meetings) with technical management 
The ASTRA team kept apprised of current technical capa- 
2.7 Services Offered 
The four primary services of ASTRA were (1) interpretive retro- 
spective search; (2) interpretive current awareness surveillance; (3) non- 
interpretive retrospective search; and (4) non-interpretive current aware- 
ness surveillance. A summary description of these is given in Figure 9. 
Other ASTRA services included: 
(1) Consultation in clients' plants or at MRI for assistance on 
specific problems or for more efficient usage of information obtained 
from specific services rendered; 
(2) User-producer conferences covering specific technical fields 
to fit clients' needs and conducted annually by leading experts; 
( 3 )  Telephone problem inquiries for dissemination of information, 
readily available to the technical staff of MRI, immediately upon inquiry; 
(4) Computer programs available through NASA' s EOSMIC program; 
and 
( 5 )  Special services covering exhaustive literature searches, 
residence work at client's facility, long-range planning, reports on tech- 
nical conferences and contract R&D. 
2.8 Fee Schedule 
The primary bases for the fee structure to be used the first 
year of ASTRA's new operation are covered by two philosophical aspects: 
(1) all industry within ASTRA's regional bounds has an opportunity to 
contract with MRI for ASTRA services; and (2) the fee paid by each client 
is commensurate with the service received. Other significant factors con- 
sidered in structuring a fee schedule are: (1) ASTRA should become self- 
supporting in three years on a cost-sharing basis by the clients served; 
(2) the services offered must be adequate to serve the market within the 
region; (3) past fee structure; (4) a new fee structure that can be built 
on easily without jeopardizing future sales. 
34 
BASIC ASTRA SERVICES 
I 
" .  
INTERPRETIVE 
RETROSPECTIVE SEARCH 
INTERPRETIVE 
CURRENT AWARENESS SURVEILLANCE 
A'jTRA __-_-_- ASTRA -__-__- 
Searches computer tapes of 
technical literature* selected periodica I s #  
Reviews obstracts to select 
documents of primary interest 
Reviews these documents to obtoin 
the onswer being sought 
Searches computer tapes and 
Reviews abstracts to select 
documents of primary interest 
Reviews these documents to obtain 
the answer being sought 
You Get----- 
AI I abstracts reviewed, marked as 
to relevance, for your further 
reference 
Relevant portions of documents 
reviewed 
A complete description of ASTRA's 
approach to the problem, answers 
found, and recommendations for 
implementation of search results 
PRICE: $500 
NON-I NTERPRETIVE 
ASTRA _ _ _ _ _ _ _  
Seqrches computer tapes of 
tec hn ica I I i tera ture 
Reviews abstracts to select 
documents of primary interest 
Provides documents you select, 
at minimum cost+ 
You Get----- 
Al l  abstracts reviewed, marked as 
to relevance, so that you may 
select the most important ones 
Documents you request 
PRICE: $150 (plus document cost) 
* Primary searches are of NASA computer 
tapes which reference AEC, AIAA, indus- 
trial contractor, foreign, military and 
NASA publications. 
You Get----- 
12 monthly listings of abstracts, 
marked as to relevance, so that 
you may select the most important 
ones 
Documents you request 
PRICE: $250 (plus document cost) 
# Searches are made of government data 
tapes which are updated monthly ond of 
periodicals selected by the client as 
being complementary to his own review. 
+ You are charged only our document or reproduction costs. At present these are: 
1. Many government reports at  no cast 
2. Some government reports at  $3.00 each 
3 .  Xerox copies at 8.10 per page 
4. Microfiche copies at  $.20 per page 
Cost quotations are available on r e w s f .  
Figure 9 - Basic ASTRA Services 
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# 
Each of these factors has ramifications of its own. Some of the 
consequences of each cannot be fore 
of sufficient background informatio .g., characterization of the regional 
or district market. Moreover, this of conditions, and ramifications 
therefrom, may not comprise a comp 
be the case, the fee was to be revised accordingly. 
or even anticipated because of lack 
e set. When this is determined to 
A special time and cost analysis was undertaken to establish a 
realistic fee structure that would allow ASTRA to serve its clients properly 
and to become self-supporting. 
gram information was used to arrive at the two fee schedules established and 
used. These fee schedules are summarized in Figure 10, and were part of the 
contract ASTRA had with its clients. 
A l l  available and pertinent historical pro- 
The time-and-cost analysis comprised the application of known infor- 
mation to the particular and specific tasks required to perform a service, 
such as an interpretive current awareness surveillance. Principal tasks 
analyzed to obtain a mean value of time and materials requirements (with the 
variation or  spread in the data) included: define client's problem; charac- 
terize problem (preparation of strategy with which to interrogate the com- 
puter) ; check strategy; interrogate computer,; iretrieve relevant documents ; 
review documents; reproduce relevant parts and transmit: to client; prepare - 
summary of findings; and fixed business costs. 
The cost formulas for the four principal services of ASTRA that 
.were derived from the cost-and-time analysis task, are given in Appendix F. 
2.9 Results of Final ASTRA Efforts 
During the first portion of the final effort of the ASTRA program 
(April through August 1967 ) , the principal activity was that of establish- 
ing the new ASTRA organization which comprised: 
(1) Management operations--market analyses , program evaluation 
and review techniques, program staff, legal items, intra-organizational 
relations and public relations, scheduling 
communication with NASA, etc.; 
(2) Business practices--general 
cedures, privileged information, property, 
tract administration, travel, etc.; and 
and monitoring of cperation, 
and cost accounting, office pro- 
purchasing, forms, records, con- 
( 3) Technical operations--computer search procedures , promotion! 
and marketing, services, conferences, consultations, etc. 
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$500 SUBSCRIPTION 
Basic Annual Subscription $ 500 
This covers a retrospective search for one field of interest 
(F . 0. I. ) , one full day of in-plant consulting, telephone inquiries, and 
ASTBA program publications. 
The client company may purchase additional services as listed 
below: 
Additional Services: 
Interpretive current awareness surveillance per F.O.I. 
Interpretive retrospective search per F.O.I. 
Current awareness syveillance per F.O.I. 
Retrospective search per F. 0 .I. 
Consultation per day 
User-Producer Conference per registrant 
$2,000 SUBSCRIPTION 
Basic Annual Subscription: 
This covers interpretive current awareness surveillance for one 
field of interest (F.O.I.), a retrospective search for one field of 
interest, one full day of in-plant consultation, telephone inquiries, and 
ASTRA program publications. 
Up t o  $500 of the basic annual subscription fee may be used 
by the client company to purchase additional services listed below. 
Additional Services: 
Interpretive current awareness surveillance per F.O.I. 
Interpretive retrospective search per F.O.I. 
Current awareness surveillance per F.O.I. 
Retrospective search per F.O.I. 
Consultation per day 
User-Producer Conference per registrant 
These rates are a lso  applicable fo r  any additional services 
over and above those services included in the basis annud subscription 
which the client may desire during the ASTRA service period. 
Figure 10 - Fee Schedules 
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I n  l a t e  August, ASTRA i n i t i a t e d  i t s  promotional and marketing 
plans. This e f fo r t  continued through December 1967, with ASTRA a t ta in ing  
eight c l i en t s .  ASTRA continued t o  serve c l i en t s  who contracted under the  
i n i t i a l  cost sharing program (see Section 1 1 - C - 1 )  as  well  as the new c l i en t s .  
I n  January 1968, NASA informed MRI of i t s  decision t o  discontinue 
ASTRA was t o  s top the  marketing of ASTRA, but was t o  con- ASTRA as an RDC. 
t inue  serving exis t ing c l i en t s .  
A summary of program a c t i v i t i e s  during the l a t t e r  portion of the  
ASTRA. program i s  given subsequently i n  t h i s  subsection. 
Results of a market analysis are  given i n  d e t a i l  i n  Appendix G. 
This analysis (1) indicated t h a t  ASTRA's i n i t i a l  approach should be t o  con- 
centrate promotional and marketing e f fo r t s  i n  a few major metropolitan areas 
such as S t .  Louis, Minneapolis and Kansas City; (2) characterize the mar- 
kets  i n  the three major metropolitan areas;  and (3) fur ther  work i n  analysis 
of the regional market needs t o  cover more comprehensively fac tors  such as  
company s ize  , markets , orientat ion (viz  . R&D, sa les  , manufacturing) and 
product l i n e  i n  an e f fo r t  t o  evaluate the character is t ics  of a given company 
t h a t  make it most receptive t o  u t i l i z a t i o n  of the ASTRA services. 
The r e su l t s  of the  market analysis ass i s ted  i n  promotional work, 
which was undertaken i n  es tabl ishing the  new ASTRA organization. 
a ids  included: 
Promotional 
1. ASTRA s l ide  presentation: The s l ide  presentation contains 
some 65 s l ides  and i s  accompanied by a 30-minute sc r ip t .  
e r s  various aspects of technology u t i l i za t ion ,  search procedures, and MRI 
capabi l i t i es .  While t h i s  marketing t o o l  i s  able t o  stand alone, it was 
augmented by the  16-minute film, "By-products of Space Research." The s l ide  
presentation is  an impressive means of demonstrating the ASTRA program i n  
cases where f i r m s  cannot v i s i t  Midwest Research I n s t i t u t e  and are  not famil- 
i a r  with ASTRA and MRI's capabi l i t ies .  
The presentation cov- 
2. Sales presentation book: A sa les  presentation book was writ ten,  
designed, i l l u s t r a t e d  and produced. It presents i n  out l ine f o m t h e  need, 
purpose, and services of ASTRA. The book i s  done i n  two-color Diazochrome 
and mounted i n  a r ing binder fo r  easy addition and subst i tut ion of pages. 
The length i s  24 pages. 
3. ASTRA promotionalbrochure: The ASTRA brochure describing 
ASTRA and RDC was prepared as  a hard-sell  piece. 
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4. : A monthly newsletter fo r  
the  promotion of ASTRA was planned fo r  use during the  1968 marketing year. 
5. ASTRA user 's  manual: An ASTRA user 's  manual was prepared. 
The manual describes the  services of ASTRA i n  d e t a i l  and assists i n  fur -  
ther  promotion of t he  basic TU concept. 
6. TU program description: A description of  the  TU programwas 
prepared. 
brochure t o  promote the  capabi l i ty  of the I n s t i t u t e  i n  a l l  aspects of 
technology u t i l i za t ion .  
This document i s  t o  be used i n  conjunction with the  new MRI 
7 .  Marketing package: A marketing package w a s  prepared fo r  
mailing t o  possible c l ien ts  contacted by telephone and who expressed in t e r -  
es t  i n  a personal c a l l  by an ASTRA technologist. This package contains a 
br ie f  description of t he  ASTRA program services, repr in ts  of a r t i c l e s  on 
technology t ransfer ,  a brochure describing the  Ins t i t u t e ,  and i n  some 
cases, tech b r i e f s  or other NASA l i t e r a t u r e  spec i f ica l ly  aimed at  the 
recipient.  
ASTRA integrated computer search techniques into i t s  operation 
and became a computer-based RDC. This in tegra l  function increased the  
efficiency of operation and improved service t o  the  c l ien t ,  f romtechnical  
resu l t s  t o  speed of operation. 
A User-Producer Conference on corrosion problems and control 
was held 13-14 September 1968 i n  Kansas City, Missouri. The program was 
basical ly  a workshop organized around a need of industry i n  the Middle 
West. 
area.) 
of idea exchange and interact ion between attendees. 
ference were published. 
(This subject resulted f o r  a comprehensive survey of the  geographic 
The attendance of 62 formed an idea l  s ize  group from the standpoint 
Proceedings of the  con- 
A summarp of the services rendered the  eight new c l ien ts  are: 
Items of Aerospace Technology 4,257 
Searches Performed 97 
Client Inquir ies  by Letter o r  Phone 13 
Consulting Hours 75 
* These data do not include services t o  the  45 companies served under 
the  e f fo r t s  toward cost sharing (see Section 1 1 - C - 1  f o r  these results.) 
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I11 MRI'S WALUATION OF ASTRA: A RETTROSPECTIVE VIEN 
A. philosophy of ASTRA 
The basic  concept of ASTRA, or t h a t  of technology u t i l i za t ion ,  
in te r laces  such parameters as: 
(1) The in t e l l ec tua l  capabi l i t i es  of those d i rec t ly  involved i n  
the t ransfer  of the technology; 
(2) The a t t i t u d e s  of t he  technical man, the manager, and the 
"ultimate recipient" of the  t ransfer ,  whoever he may be; 
(3) The environments i n  which t ransfer  a c t i v i t i e s  are undertaken; 
and 
(4) The tools  available t o  the  t ransfer  agent, or technologist. 
The first two parameters c i t ed  a re  educational or philosophical i n  nature; 
the l a t t e r  two are  concerned with mechanisms or too ls  (discussed i n  Section 
111-D)  
ASTM observed tha t  i n  many instances indus t r i a l  companies were 
not aware of the f a c t  t h a t  new aerospace technology i s  available t o  them. 
A s  a consequence, the companies do not r ea l i ze  the poten t ia l  value of putt ing 
t h i s  technology t o  t h e i r  use--adapting it t o  meet t h e i r  need. The results 
of ASTRA's a c t i v i t i e s  during a seven-year period indicated t h a t  management 
must understand and b e t t e r  appreciate (1) the  meaning of innovation and in- 
vention; (2)  that the pace of technology i s  accelerating, and the  develop- 
ment-to-product cycle i s  get t ing shorter;  (3) t h a t  survival i n  a competitive 
business demands high-quality research and fast act ion (which are re la ted  
d i rec t ly  t o  the development-to-product cycle); and (4) the  cost  of research 
and development can, and w i l l ,  continue on an incline.  
ASTRA, i n  the business of technology transfer, provided an education 
of  technology u t i l i z a t i o n  t o  poten t ia l  users of i t s  services throu@ general, 
business-like promotional and marketing techniques. This was  e s sen t i a l  i n  
attempting t o  change the  a t t i t udes  of the manager, the technical man or  who- 
ever or whatever the r e s t r a i n t  was  i n  a compaqy's reluctance or re fusa l  t o  
use ASTRA's services.  
ASTRA was  helpful i n  the educational aspect throughout the program. 
Substantial  help is  required which i s  of fundamental nature. .In general, 
the  amount of help required, or the  e f f o r t  needed t o  change a t t i t udes  was 
40 
r e l a t ed  t o  t h e  cost  of technology u t i l i z a t i o n  t o  a 
sidy bas is  by NASA, companies accepted ASTRA quite  
company. On a full sub- 
quickly. However , when 
the  t o t a l  cost  or a large percentage of t h i s  cost  was  t o  be borne by the 
company, the company would, i n  most cases, require a rigorous economic 
ju s t i f i ca t ion .  
Technology t ransfer  is s t i l l  i n  an ear ly  phase of i t s  evolution. 
There i s  a poten t ia l  market f o r  it on a self-supporting, RDC basis ,  but 
t h i s  market needs t o  be developed through education of the poten t ia l  users 
as well as the  technologists themselves. The hear t  of the ffwatermelon" has 
not been reached--i.e., my continued e f fo r t s  should place greater  emphasis 
on in te rpre t ive  and adaptive aspects of information transfer--put the  in- 
formation accumulated during searches in to  action f o r  the benefi t  of the 
c l i en t  through technologists who have the wisdom, imagination and experience 
of doing j u s t  that. 
B. Organization and Operation 
ASTRA's organization during the l a s t  year and one-half of i t s  
existence (see Section 11-C-2 and Volume I1 of t h i s  f i rs t  report)  provided 
the greatest  po ten t ia l  f o r  a viable business organization. 
of ASTRA under t h i s  organization was e f f i c i en t  from management, business 
and technical aspects of an RDC. 
r e s t r a i n t s  of i ts  "charter." 
time i n  which t o  become self-supporting. 
t i o n  of the a t t i t udes  of companies r e l a t ive  t o  the  "value" of technology 
u t i l i za t ion ,  through ASTRA, t o  t h e i r  operation. 
would take f ive  t o  t e n  years f o r  the market i n  i t s  geographic area t o  com- 
p le te ly  support ASTRA; and three years f o r  approximately 50 percent of the 
f inanc ia l  support. 
The operation 
It provided f o r  po ten t ia l  success under the 
The major r e s t r a i n t  w a s  t ha t  of the amount of 
This r e s t r a i n t  i s  a d i r ec t  fl;Lnc- 
ASTRA believed t h a t  it 
The s igni f icant  improvements achieved i n  ASTRA's evolution which 
formed the bases fo r  a successf'ul organization and operational RDC are: 
(1) A l l  technology u t i l i z a t i o n  e f f o r t s  a t  MRI were under one. 
manager ; 
(2) This manager of technology u t i l i z a t i o n  reported t o  a Policy 
Advisory Committee comprised of top management and technical personnel of 
MRI; 
(3) The ASTRA staff had d i rec t  access t o  tk technical staff of 
MRI ; 
41 
. I  
(4) The geographic region served by ASTRA w a s  subdivided in to  
areas each of which was  the  responsibi l i ty  of a Full-time ASTRA Area 
Technologist f o r  information t ransfer ,  promotion, marketing, e tc . ,  under the  
general program philosophy and plan of operation; 
(5) ASTRA became a computer-based RDC; 
(6 )  The services of ASTRA were designed t o  provide the t ransfer  
of maximum pert inent  information i n  NASA's bank of information t o  the  c l i e n t  
with dispatch and economy, and i n  a form t h a t  presented t h i s  information i n  
the most adaptable way f o r  expedient use by the  client--the adaptive and 
interpret ive handling and t ransfer  of information by technological experts. 
( 7 )  Trustworthy means of performance t o  accurately assess service 
were established; 
(8) ASTRA's management exercised a continuous review of ASTRA's 
modes of operation, maintaining the  f l e x i b i l i t y  and Versa t i l i t y  of act ion 
needed t o  modify these modes t o  meet changing conditions and current c l i en t  
needs; and 
(9)  Business procedures were established and practiced which in- 
cluded cost accounting and controls.  
C.  Kinds of Services 
During Phases I and I1 of  ASTRA's evolution, the  pr incipal  service 
t o  c l i en t s  was  t h a t  of seeking information r e l a t ive  generally t o  ra ther  
broad technical areas of sponsor in te res t .  
tinuously reviewed NASA documents. When information believed t o  be of in- 
t e r e s t  t o  a c l i e n t  was  recognized, the documents (or a copy made by ASTM, 
if  additional published copies were not available) were sent t o  the  c l i en t .  
The r e su l t s  of t h i s  general mode of operation were t h a t  the c l i en t  received 
a voluminous number of documents which required a considerable amount of 
time on its pa r t  t o  screen and digest--quite an expenditure of time and 
Funds on i t s  par t .  
Basically, ASTRA personnel con- 
This basic  service, which was complemented by consulting sewices  
at  MEiI or at the c l i e n t ' s  establishment and special  seminars, served 1,101 
c l i en t s  and brought about 120 technology t ransfers  (see Appendix D )  . These 
services were of value t o  industry i n  the  mi6xestern area covered by ASTRA, 
as  indicated by the 120 t ransfers ,  the 623,500 items of Aerospace Technology 
disseminated t o  these 1,101 c l i en t s ,  and the responses ASTRA made t o  the 
10,555 indus t r ia l  inquir ies .  (A large pa r t  of the inquir ies  resul ted i n  
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computer searches of NASA tapes by other R E ' S .  
of the items sent resu l ted  from searching NASA's bank of information v i a  
the computer. ) 
Also, a s ignif icant  portion 
The basic philosophy of service changed during the l a t t e r  par t  of  
the program t o  t h a t  of interpret ive and adaptive handling of information 
f o r  optimal benefi t  t o  the  c l i en t .  Moreover, the  service sought t o  help 
the c l i e n t  more with specif ic  problems, ra ther  than t o  provide it with vast 
amounts of information. In addition, the  User-Producer Conference was  born. 
The consultation and telephone inquiry services were continued. 
The in te rpre t ive  and adaptive handling of information was accom- 
plished by interpret ive and noninterpretive retrospective searching and 
interpret ive and noninterpretive current awareness surveillance. The ap- 
propriate technical t a l e n t s  were d i rec t ly  associated with a problem from 
i t s  def in i t ion  (ASTRA working d i rec t ly  with the c l i en t ) ,  through preparation 
of search s t ra teg ies ,  review of abs t rac ts  and documents, weighing relevance 
of information, and preparing summary reports  f o r  c l i e n t .  This system 
proved t o  be extremely valuable t o  the  c l i en t ,  since the  c l i en t  was  involved 
a minimum f o r  a maximal re turn  from NASA's bank of information. 
the value t o  the  c l i en t  increased by orders of magnitude over previous services. 
Consequently, 
D. General Comments--Lookim in to  the Future 
The too l s  of ASTRA as a computer-based RDC were b u i l t  around the 
I B M  360/30 d i g i t a l  computing machinery, storage media such as  magnetic tapes 
and microfiche, abstracts  of r e su l t s  of NASA's research and development 
e f fo r t s ,  and published documents covering these e f fo r t s .  
A c l i e n t ' s  needs i n i t i a t e  action. A search w a s  performed. It i s  
apparent t ha t  only a general method of performing a search, man-to-machine- 
to-man, can be established i n  advance; each search i s  usually handled i n  
a "custom manner" t o  provide a maximum benefi t  t o  the  c l i e n t .  
the  exact mix of man and the machine f o r  a par t icu lar  search can only be 
determined after the  f a c t .  
Consequently, 
Today, the technologist i s  pr incipal ly  seeking documents through 
a weighted or a Boolean descriptor search technique of NclSA tapes. 
re t r ieves  documents ident i f ied  through t h i s  discretionary system and sub- 
m i t s  them t o  the  c l i e n t  or requestor. 
Optimization of encoding tapes -is assumed t o  be i n  e f fec t ,  as wel l  as the 
optimization of r e t r i e v a l  and reproduction techniques f o r  documents. 
the less  vast improvements can be made i n  the  services t o  the users--through 
a system approach; through improved means of storage; and through maximum 
use of the technically ta lented.  
Be 
This i s  ca l led  the  t ransfer  service. 
Never- 
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Technology t ransfer  i s  b e l i e v e d t o  be i n  ear ly  stages of i t s  
evaluation. 
t h i s  market i s  being served. 
t o  the value of technology t ransfer  (see Section 111-A).  
require fur ther  education. 
than NASA's technology t o  enhance i t s  value t o  the  poten t ia l  user. 
"tools of t h e  trade" a re  not adequate at  present t o  accommodate the  poten t ia l  
explosion of technology t ransfer .  
There i s  a poten t ia l  market f o r  it. Only a small portion of 
The t o t a l  market needs t o  be educated r e l a t ive  
The technologists 
Technology transfer needs t o  encompass more 
The 
What i s  envisioned, based upon projected needs, is  given i n  sub- 
sequent remarks. 
Predicted developments i n  microelectronics w i l l  feed a continuing 
Some examples of what w i l l  revolution i n  communications and data handling. 
happen are: 
(2) cost  per mil l ion additions (as a measure of computer costs)  w i l l  drop 
about eight hundred-fold; and (3) access speeds of memories w i l l  catch up t o  
processing speeds and mass random access memories w i l l  be used increasingly. 
Other forecasts,  made by experts, indicate rapid change i n  techniques of 
comunicating among man-to-man, man-to-machine, and machine-to-machine. 
Communications-based computer systems w i l l  become cheap, plentifu1,and easy 
t o  use. 
(1) computer speeds w i l l  increase about three hundred-fold; 
This "hardware" of the  future  cannot be used most effect ively un- 
l e s s  the e n t i r e  t ransfer  system i s  net ted together properly. Consequently, 
technology t ransfer  must be considered as and operated as a system. This 
system should be established f o r  o p t b i z a t i o n  of a l l  t ransfer  techniques, 
and applied t o  the t o t a l  universe of technology. Consolidation i s  needed 
of a l l  a c t i v i t i e s  similar t o  NASA's technology t ransfer .  
ing available nongovernmental information in to  the system i s  needed. 
Standardization of methods and procedures t o  maintain a high degree of ef-  
f iciency must be a major fac tor  i n  the  design and implementation of t h i s  
system. 
Ways of amalgamat- 
Centralization f o r  decision-making i s  essent ia l .  
With t h i s  management philosophy of operation, t he  ac tua l  system 
would have a cent ra l  control point fromwhich regional dissemination centers 
(RDc's) would operate. 
s a t e l l i t e s  t h a t  would have proper terminal devices. 
permit technologists t o  have d i rec t  access t o  the major computer of an RDC. 
Time-sharing techniques would permit t h i s  method of acquiring information 
t o  become economical. Thus, the  R E ' S  and the  s a t e l l i t e s  would apply t h e i r  
own proprietary search s t ra teg ies  i n  interrogating data banks. Graphic. 
displays would be driven by the cen t r a l  computer t o  permit rapid d is t r ibu t ion  
of large quant i t ies  of s c i e n t i f i c  and technical inf'ormation. Reports from a 
dissemination center t o  customers would be on-line through secured communi- 
cat ion links and displayed on screens (or presented by other selected means) 
Then i n  turn,  these RDC's would have the  necessary 
These devices would 
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on the c l i e n t ' s  premises. 
techniques f o r  displaying devices and image displays of processes on products 
which could replace many of the pr inted abstracts and reports  used today.) 
(Holographic images are one means of s tor ing 
The poten t ia l  capabi l i ty  of man himself must be developed much 
more rapidly than ever before. 
success of information t ransfer .  
Man's po ten t ia l  i n  act ion i s  necessary t o  the 
Society, i n  general, and managers of i ndus t r i a l  concerns, i n  
par t icu lar ,  need t o  be educated i n  technology transfer--the technical  man 
requires it also.  The impetus of preparedness can be, and cer ta in ly  i s  i n  
numerous cases, self-motivated. However, t o  a t t a i n  a high degree of confi- 
dence t h a t  those needing it w i l l  indeed be prepared, necessi ta tes  t ha t  
leaders i n  educational, government, indus t r ia l ,  and professional spheres 
i n i t i a t e  and sustain the  act ion required f o r  t h i s  perpetual preparedness 
through the increase of the human capabi l i ty .  
The basic  aspects of increased capabi l i ty  need t o  be incorporated 
i n  our educational system--in the academic curriculum (physical sciences , 
biological  sciences, economics, business management, e t c . )  f o r  t he  long- 
range view; and through continuing education i n  the university,  o r  i n  the 
factory,  or se l f - s ty le  f o r  the short-range or  immediate aspects. 
There must be "chapions of the  cause" other than a t  NASA t o  
i n i t i a t e  the proper act ion and sustain the  follow-through. 
need t o  be on the peripheral  as w e l l  as the in te rna l  aspects of technology 
t ransfer .  Statesmen and indus t r i a l  and educational leaders need t o  become 
deeply involved. More entrepreneurs are  needed with considerable depth of 
technical perception and anticipatory a b i l i t y .  
These champions 
Recommendations for  the  enhancement of the f i e l d  o f  technology 
u t i l i z a t i o n  i n  the future  are:  
1. Man's learning process must be studiedmore intensively.  The 
human mind has a tremendous capacity f o r  storage of information; fo r  reason- 
ing; f o r  perception. Man himself i s  the  answer t o  "giant steps" of progress 
i n  technology t ransfer .  Potent ia l  hartbare advancements are  inf ini tes imal  
compared with t h a t  of man. 
2. We must learn  how t o  characterize current and h i s t o r i c a l  in- 
formation (documents) more e f f i c i en t ly ,  f'ully, and sc i en t i f i ca l ly  f o r  the 
future  r e c a l l  fo r  problems o r  needs which are  not yet  foreseeable. 
3. We must learn  how t o  be t t e r  characterize a problem o r  c l i e n t ' s  
technical p ro f i l e  (search s t ra tegy)  so t h a t  we may interrogate the computer 
data banks more in te l l igent ly .  
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4, mphasis should be placed on in-depth study of knowledge re- 
t r ieved  i n  the t ransfer  process t o  increase benefi ts  f o r  the  client--ereat-  
ing a new dimension i n  technology t ransfer .  
5. An intensive s t u w  must be made on the ident i f ica t ion  of the 
pertinent fac tors  and parameters associated w i t h  technology t ransfers ;  
characterization of technology t ransfers  through models is  needed. Evalua- 
t i on  of these models as  they per ta in  t o  the different  environments from 
which they were derived must be made f o r  input i n  the design of educational 
approaches t o  be taken and t o  determine measures of effectiveness of 
technology t ransfer  as an en t i ty .  
A f i n a l  recommendation is  that since technological progress of the 
f i t u r e  i s  ult imately dependent upon human beings--individuals rather than 
machines-7& need t o  do more than ever before t o  define the sources of 
c rea t iv i ty ,  and encourage it wherever and whenever we f ind  it among our 
sc i en t i s t s  and engineers. 
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APPENDIX A 
DISPLAY BOARDS 
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Figure A-1  - Display Booth f o r  ASTRA Orientation 
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Figure A-2 - Close-ups of Display Boards 
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Figure A-3 - Pr6motional Display Boards at Special 
Sectional Meet ing 
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Figure A-4 - NASA Technology Display for  ASTRA 
I n i t i a l  Promotional E f f o r t s  
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OPEZRClTING FORMS 
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To aid ASTRA In  the proper dissemination of continuing 
infornntion, please check, i n  the  boxes provided, the fields of 
technology of grea te s t  In t e re s t  t o  your firm. 
IkteriaLa Sciences 0 
0 Ferroua Alloy8 
ONonferrous Alloy8 
c] physical Metallurgy and &at zfeat ing a Powder h t a l l u r g y  
0 Strength of Katerial 
0 Testing 2lethods 
0 Ceramics, Refractories, 0-6 
0 Cement, Lime, Oypsum Products 
0 Abrasives 
ORubber  and Elastomers 
Textiles, Fabrics, Fibers 
c] Wood, Paper, Cellulose 
0 Others (Specify) 
Fabrication Technoloa n 
[7#hteriQls Cutting, Shaping, Fonning 
0 Welding, Brazing, Soldering 
Surface Finiahing (inorganic-organic) 
c] Adhesive Bonding and Other Joining h t i n d s  
Electroplat ing and Anodizing 
c] Cpmposite Structures 
Melting and Canting 
0 Temporary an4 Special Tooling 
c] Processing Wthpds 
D Packsging 
0 Fllsnent  Winding 
OReclamation and Salvage 
0 Componcnta 
0 Solid Sta t e  Device. 
0 ~ i a t u r i E a t i o n / E U c r ~ i a t u r i e r t i o n  
0 Molecular Electronics 
0 R i n t e d  Circui t ry  and Cables 
0 Circui t  Design 
0 C o m i c .  E q u l p n t  and Techniques 
0 hlemetry 
c] Ground Support Equipbent 
0 Motors, Gener . , and Rotating Equip. 
17 Power Oeneration and Dlntribution 
OBstteries, Fuel Cella, Seccadary Power 
O T h e m o a l e c t r i c  and Thermionic Devices 
Iwtnnnentat ion 0 
a Recorders 
Tinlng Devlces M d  P r o g r ~ r s  
0 Autaunatic Controls and Re@ators 
O S e n s I n g  Devices ( I . R . ,  U.V., Optical, e t c . )  
 transducers (press, Tm, level ,  e t c . )  
0 Digit izers  and Readouts 
Ohst Epuipuent 
il Laboratory Inatnnotnts 
0 Medical Instrumentation 
Chemical Sciences 0 
U m e l s  and Combustion 
0 Corrosion and Protection 
krbricants and Fluids 
0 Explosives 
0 Adhesives 
0 S C . l -  PlMtlCS and POlymsrS 
hminat ing and Reinforced P w t i c s  
Iz)coatingm, Paint., Inks 
0 Soaps, Detergent., Cleanem 
O~tbers ( s p e c ~ r )  
physical Sciences 0 
a Gptical Devices 
0 P h o t o g r a ~ h ~  
0 Sound and Noise 
0 Ultrasonics 
0 Radiation and X - R a p  
0 w e t i c  Device. 
0 Thin F i l m  
0 Vacuum Technology 
0 Heat Transfer and Thermodynamics 
0 Seismic and Geophysical fiOBpeCth8 
0: Spectroscopy 
0 Qyogenics 
Life Sciences 17 
Medicine and Biochaalstry 
c] pharmaceuticals and Biologicals 
0 H m m  Engineering 
0 Bacteriology 
0 F e r t i l i z e r s  and Plant Growth Regulators 
c] Pest ic ides  
0 Food Additives 
c] Cereal, Bakery and Confectionery Roducts  
0 Meat, Fish, Dairy, Poultry Roducts  
c] Vegetable and Animal Oils and Fats 
Animal Feeds and Nutrition 
O F o o d  Technology and Rocesslng 
0 Others (Specify) 
Faglneering Mechanics 
c] Machinery 
DCae Turbines 
URef r igs ra t ion  and A i r  Conditioning 
0 In t e rna l  Combustion Engine 
0 Mechanisrmr 
O S t r e s s  Analyeis 
0 Power Trannmission 
c] Bearinga 
0 A M P S  
0 Nozzles and Sprays 
0 Servomcehanisme 
0 Nonlinear Controls 
Data Handiing and D i s ~ l a y  0 
c] Computers 
0 Iaionnation Storage and Retr ieval  
Resen ta t ion  and Dbplay Techniques 
0 signaling and waraing lkvlcem 
0 Print ing and Other (Iraphic Art. 
0 Learning Procesae# and Teaching Device. 
Figure B-1 - Form: Fields of Interest 
INDEX OF TECHNICAL CAFABILITIES AND INTERESTS 
f o r  
MRI INDUSTRIAL PROGRAM 
I n  order f o r  ASTRA t o  serve your f i r m  more e f fec t ive ly ,  we ask you 
t o  cooperate by recording your spec i f ic  technical  c a p a b i l i t i e s  and your 
f ie lds  of i n t e r e s t ,  
1. 
2. 
5 .  
4. 
5 .  
6 .  
7. 
a. 
Name of' Firm 
Address 
City county S t a t e  
Telephone 
Flease designate one person t o  receive and handle the 
information which this  program provides. 
Name 
T i t l e  
Does your company present ly  sponsor a research program? 
Number of technical ly  o r  s c i e n t i f i c a l l y  t ra ined  personnel 
assigned t o  research and development or  future  technical  
planning. 
Total  number of employees 
Principal  products ( i n  order of volume) 
a. f .  
b, B;. 
C .  h. 
a. i. 
e. js 
Unusual o r  unique i n d u s t r i a l  capabi l i t i es  {describe 
below). 
What major technical  advance within the next two years 
would be most benef ic ia l  t o  your firm? 
(I 
2 0  E! 
Y 
Figure B-2 - Form: Index of Technical Capabilities and Interests 
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PLEASE CHECK, IN BOXES PROVIDED, THE JOURNALS YOU ARE: NOW REXDING 
Seldom Read Often Read 
1. Mociern P l a s t i c s  
2. Product Engineering 
3. Food Technology 
4 ,  E l e c t r i c a l  Design News 
5. Missiles and Rockets 
6. Aerospace Engineering 
7 .  Space and Aeronautics 
8 .  I n d u s t r i a l  Research 
9. Machine Design 
01 
,n El 
0 
0 0 
01 a 
0 
0 0 
0 0 
10. Materials i n  Design Engineering a 
11. Chemical and Engineering News 0 0 
12. Others (specify)  
Return t o :  
ASTRA 
Midwest Research I n s t i t u t e  
425 Volker Boulevard 
Kansas City 10, Missouri 
Figure B-3 - Form: Technical Reading List 
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U 
APPENI)M C 
SUPPLEMENTAL ITEMS FOR CLIFXdTS 
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SUBJECT: FILAMENT WINDING 
The combination of lght -weight with high-strength has always been a 
prime c r i t e r i o n  f o r  materials used i n  space hardware of a l l  kinds. 
Present-day filament w i n d i n g  technology stems d i r ec t ly  from space research which 
sought better ways t o  produce strong, light-weight pressure vessels and rocket 
cases f o r  space vehicles. 
Much of 
Basically, filament winding i s  simple i n  concept. A continuous ten- 
sioned strand of g lass  fiber i s  pound onto a mandrel i n  a pattern. 
i s  introduced e i t h e r  by running the glass  roving o r  yarn through a r e s in  bath 
before putting it on the mandrel o r  by using a pre-impregnated roving. 
winding i s  completed, the  s t ructure  i s  then cured, usually by heating i n  an oven. 
In some cases, room temprature  cures can be made with an appropriate ca ta lys t  
system. 
filament winding become i n  the aerospace industry tha t  commercial uses a re  now 
being developed rapidly by such firms as Brunswick, B. F. Goodrich, Goodyear 
Aircraft ,  Hercules Powder, Thompson Ram0 Wooldridge, Black, S iva l l s  and Bryson, 
Inc, and others.  
P l a s t i c  r e s in  
When 
No pressure i s  applied during the curing cycle. So successful has 
SPACE USE: 
As mentioned above, filament winding has been widely used i n  the  aero- 
space industry f o r  pressure vessels and rocket motor cases. 
temperature radomes have become a major application f o r  filament-wound s t ructures  
i n  space applications.  
Recently, high- 
INDUSTRIAL APPLICATIONS : 
Lamtex Corporation, which filamenk-winds booster cases f o r  NASA, are 
now the world's largest  supplier of filament-wound brassiere supports. 
Kansas City firm of Black, S iva l l s  and Bryson, which gained much of i t s  know- 
ledge of filament winding from experience gained i n  winding par t s  f o r  Minuteman 
and Polar is  missiles, recently produced the first filament-wound, reinforced- 
p l a s t i c  ra i l road tank car. With a capacity of 22,500 gallons, it weighs nine 
tons less than a conventional tank car  of the same capacity. Additional commer- 
c i a l  uses foreseen f o r  the near future a re  truck brake systems, f i re  extinguisher 
pressure containers, chemical tanks and grain storage bins. 
Jus t in  Enterprises, Inc, ,  has recently pioneered an "on-site" filament winding 
technique, 
tank-erecting sites f o r  out-size tanks which can' t  be handled i n  the shop o r  
shipped by ordinary transportation media, 
i n  diameter and 10 feet high was successfully spun i n  the f i e l d .  
The 
A Cincinnati firm, 
In  unusual anplications, they take filament winding equipment out t o  
Recently a 46,000-gallon tank 28 f ee t  
Figure C-1 - Sample Fact Sheet 
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L i s t  of ASTRA Monographs 
1. 
2. High Temperature Nickel Alloy 
JTL Products and Techniques From Space Research 
3. Magnetic Metal Forming 
4 Innovations i n  Electroforming 
5. 
6 .  
7 .  
8 .  
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19  0 
20. 
NASA Shop Hints 
Cold Galvanizing 
Arc Tunnel Heater 
The Retrometer 
Cryogenics: 
How To Get Your Products Into Orbit 
How Companies Have Turned Space Technology Into Indus t r ia l  Prof i t s  
NASA Patents 
LOLA (Lunar Orbit Landing Approach Simulator) 
Orbi ta l  Photography 
Digi ta l  Solar Aspect Sensor 
Black Body 
Fused Amorphous S i l i ca  
S i len t  Chain Frict ion Drive 
Dissemination of Indus t r ia l ly  Useful Space Technology 
Beryll ia - Space Age Gem 
Industry's  World of Super Cold 
Figure C-2 - L i s t  of ASTRA Monographs Distributed 
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MIDWEST RESEARCH INSTITUTE 
ASTRA INNOVATION NO. 95 
T i  t I e : Tunnel Diode Monostable Muliivibrator 
Abstract: The high and low voltage stable states of a tunnel diode are uti l ized 
to improve the circuit performance characteristics of a monostable multivibrator. 
A semi-detailed discussion of the circuit operation i s  given i n  the text of the 
related NASA disclosure. 
Three outstanding features are: 
1. Rise and fa i l  times of less than 0.2 microsecond. 
2. A 95% duty cycle can be obtained with this circuit. 
3. The fal l  time i s  totally independent of the duration 
of the quasi-stable state. 
These combined features might be of particular interest to the design 
engineer who i s  concerned with pulse and timing circuits. 
No. 95 For further information about 
this innovation, mail coupon to: 
Name 
Title 
Mr. Clayton C. Craghead 
Pro j ec t ASTRA 
Midwest Research lnsti tute 
425 Volker Boulevard Company 
Kansas City, Missouri 641 10 
Address 
City State 
Figure C-3 - Sample Innovation Announcement 
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MIDWEST RESEARCH INSTITUTE 
Information Announcement No. B-90 
T i  t I e : ELECTROMECHANICAL TRANSDUCERS 
Summary: We are pleased to announce the availability of a new bibli- 
ography resulting from a thorough retrospective literature search for documents 
pertaining to the subject of electromechanical transducer devices, techniques 
and applications. 
These documents include reports originating i n  the various government 
laboratories and research centers, and in  research conducted by industry, uni- 
versities and other institutions for the federal government. 
Each listing includes the title, author, and a short abstract of the text. 
For a copy of this bibliography, 
mail coupon to: Name 
Mr. Eldon Sneegas Title 
Director, Project ASTRA 
Company Midwest Research Institute 
425 Volker Boulevard 
Kansas City, Missouri 641 10 Address 
Ci ty State 
Figure C - 4  - Sample Information Announcement 
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APPENDIX D 
TECHNOLOGY TMSFERX 
63 
There was a considerable amount of technology transferred during 
the period of t h i s  program. 
d i rec t  value t o  industry. Specific t ransfers  related,  i n  varying degrees 
of benefit  t o  the  recipients,  t o  components, instruments, subsystems, systems, 
techniques, designs, and approaches t o  problems. I n  some cases, the  trans- 
f e r s  were made essent ia l ly  without the need of  modification o r  adaptation. 
In  other cases, the t ransfers  were again of s ignif icant  value, but were the 
dissemination of information, which f o r  example, were l inks  i n  the  evolution 
of innovations o r  catalysts  i n  motivating the  recipients.  
The technology transferred proved t o  be of 
Although a l l  t ransfers  made are not k.nown t o  program personnel, 
and therefore, cannot be reported, onerhundred twenty-five (125) are  known 
and reported below. A conservative estimate i s  t h a t  these consti tute less  
than 25 percent of the  t o t a l  made through the  e f fo r t s  of ASTRA. 
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No. 1 
Use of company name not permitted 
In the  production of farm machinery, this f i r m  must machine the 
edges of two channel pieces before they can be welded into a box beam on an 
automatic welder. 
the weld seam tracker (developed a t  the Marshall Space Flight Center) would 
eliminate the necessity of machining on these par t s .  Subsequently, he 
v i s i t ed  Marshall to obtain detailed information on t h e i r  seam tracker.  The 
f i r m  is  currently seeking a commercial version of t h i s  device. 
A representative of the  f i r m  v i s i t ed  M R I  t o  learn  whether 
No. 2 
Use of company name not permitted 
Ibmediately a f t e r  the ASTRA meeting i n  Kansas City, t h i s  firm, one 
of the nation's leading producers of indus t r ia l  cooling towers, requested 
information about an inactivated patent case covering a system f o r  cleaning 
cooling towers. 
motely located, atmospheric towers. It also promises economies of installa- 
t i o n  and operation for  regular indus t r ia l  use. 
This system uses no e l ec t r i c  power and i s  idea l  fo r  re- 
MRI provided the  f i r m  with a copy of the patent application and 
made arraagements for  the f i r m  t o  get  i n  d i rec t  touch with the  inventor a t  
the Langley Research Center. 
claims has been prepared by the inventor for  submission t o  the patent off ice .  
A newly revised application incorporating new 
The f i r m  evaluated t h i s  cleaning system f o r  possible use i n  t h e i r  
l i n e  of cooling towers. 
No. 3 
Use of  company name not permitted 
This firm i s  an A.E.C. prime contractor, producing e l e c t r i c a l  and 
electronic c i rcu i t ry ,  meeting the  highest standards of r e l i a b i l i t y .  
learning from MRI of the special  NASA course and handbook on Reliable 
Soldered Connections, the  firm requested 48 copies of the  manual which the  
Marshall Center supplied. 
full benefi t  of NASA's experience by sending one of t h e i r  production 
On 
MRI suggested t h a t  the  firm could best  obtain 
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a 
supervisors t o  the NASA t ra in ing  school. 
Qual i ty  Assurance Division a t  Marshall, the f i r m  w i l l  send one m a n  t o  the 
school during October. 
Through the cooperation of the 
No. 4 
Use of company name not permitted 
In  the production of miniature precision wire-wound r e s i s to r s ,  
the f i r m  was encountering about 25 percent breakage of the small s t e a t i t e  
ceramic rods when the  terminal caps were pressed on the ends. 
the use of  stronger ceramics and requested the advice of Lewis Research 
Center. 
commercial source of a 95 percent a l m i n a  rod and t e l l  us t h a t  "breakage 
has ceased t o  be a probelm." 
MRI suggested 
Following these suggestions, the firm has successfully located a 
No. 5 
Use of company name not permitted 
This firm, an a i r c r a f t  manufacturer, expressed considerable in- 
t e r e s t  i n  the frangible tube energy absorber fo r  possible use on one of 
t h e i r  helicopters.  I n  t h i s  application, it would serve as an emergency 
overload absorber t o  prevent damage t o  the airframe i n  the event of a hard, 
auto-rotation landing. 
MRI supplied the  f i r m  with complete inf'ormation on the frangible 
tube, including a copy of NASA's TIT-D 975. 
a design study t o  evaluate the concept f o r  possible inclusion i n  the  landing 
gear s t ructure  of t h e i r  new helicopter.  
The firm's engineers a re  making 
No. 6 -
Use of company name not permitted 
This f i rm produces j e t  a i r c r a f t  fo r  pr ivate  use. Vp t o  the  
present a l l  s t ruc tura l  elements have been of conventional a i r c r a f t  aluminum 
alloys.  For t h e i r  new a i r c r a f t  design they wished t o  employ titanium i n  
cer ta in  c r i t i c a l  par t s ,  and needed t o  obtain up-to-date information on the 
select ion of a l loys and the bes t  shaping, drawing, and forming processes. 
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M R I  had told them about McDonnell A i rc ra f t ' s  successf'ul use of heated 
ceramic dies f o r  "Creep Forming" of double curved titanium sections on the  
Mercury capsules. For f'urther production know-how, M R I  arranged f o r  one of 
the firm's representatives t o  spend one day a t  the Defense Metals Information 
Center and t o  receive special  information from Titanium Metals Corporation. 
No. 7 
Use of company name not permitted 
In  the production of men's hats ,  t h i s  firm employs a phenolic im- 
pregnated s t i f f ene r  which is  heat s e t  i n  the  f i n a l  hat blocking operation. 
Sticking of the phenolic r e s in  t o  the aluminum heater blocks was a frequent 
occurrence, sometimes resul t ing i n  tear ing of the  finished hat .  
Although invi ted  t o  the Oklahoma City ASTRA meeting, t h e i r  repre- 
sentat ives  were unable t o  attend. 
National Bank of Lawton was there  and he knew of Moore's production troubles. 
He  telephoned MRI and asked whether the F.E.P. Release Coating found t o  be 
useful i n  curing so l id  propellants might prevent the st icking problem. 
f i rnished technical information on the properties and application procedures 
needed, and also suggested several  custom coaters equipped t o  apply F.E.P. 
o r  Teflon Coatings. 
have reported t h a t  adhesion no longer i s  a problem. 
However, the president of the  F i r s t  
MRI 
The firm had t h e i r  aluminum hat  presses coated and 
No. 8 
Use of company name not permitted 
In  the  production of germanium semiconductors, t h i s  uses a number 
of precision micro-balances . 
in te r fe r red  w i t h  de l ica te  weighings . 
Building vibrations caused by stamping presses 
On learning from MRI about the use of air  bearing vibrat ion iso- 
lators, the  f i r m  borrowed the  MRI air  bearing asserdbly t o  try out as a 
mount f o r  t h e i r  micro-balances. The i so la t ion  was  so sa t i s fac tory  that the  
fir& engineers have prepared specifications f o r  t h e i r  own design of balance 
platforms and have requested quotations from the Astro Space Laboratories 
Company of Huntsville. 
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No. 9 -
Use of company name not permitted 
During a plant  v i s i t  MRI suggested the  use of be ry l l i a  ceramstc 
heat sinks i n  place of the  insulated aluminum heat sinks previously employed. 
W s i c a l  properties,  cost  and sources of‘ supply were f’urnished, 
The f i r m  has adopted a molded be ry l l i a  par t  and are  able t o  e f fec t  
great  savings i n  the number of man-hours neededto produce t h e i r  electronic 
assemblies. 
No. 10 
Use of company name not permitted 
This f i rm,  a leading wire-rope producer, recently decided t o  enter 
the business of making large diameter dished tank heads. 
be up t o  20 ft. i n  diameter and 1 in .  thick. 
4 million dol lar  f a c i l i t y  would be required t o  make these heads by conven- 
t i ona l  spinning means. 
These heads would 
The company determined t h a t  a 
MRI furnished several  NASA reports on explosive metal forming and 
put them i n  touch wi th  one of the  NASA contractors act ively engaged i n  t h i s  
type of  work. 
The f i r m  is  now planning toward making these heads by explosive 
forming, since t h e i r  preliminary estimates show th i s  w i l l  save 1-1/2 t o  2 
mil l ion dol lars  over the proposed conventional method. 
No. 11 
U s e  of company.name not permitted 
This f i r m  expressed immediate in t e re s t  i n  a high temperature foam 
insulation t o  apply t o  s t ruc tura l  s t e e l  as a replacement f o r  concrete in 
building construction. This foam insulat ion was employed i n  the protective 
coating of the  astronaut escape vehicle used a t  the Atlantic Missile Range. 
During the i n i t i a l  visi t  t o  the firm, MRI l e f t  information on th i s  
insulation, including a sample and sources of supply. More recently the  
68 
supplier, t he  Swedlow Company, has been asked by MRI t o  supply the  f i r m  
with larger  samples and complete engineering information. 
No. 12 
Use of company name not permitted 
A major Kansas City manlafacturer approached MRI r e l a t ive  t o  the  
use of the  Arc Tunnel Heater as  an adjunct t o  t h e i r  present gas-fired 
heaters. We have ascertained f o r  them t h a t  units of the power rat ing they 
need can be operated continuously and are  capable of ra is ing temperature of 
combustion gases by several hundred degrees, thus assuring independent con- 
t r o l  over t he  gas flow r a t e  and temperature. Technical representatives of 
t h i s  firm have had discussions with Westinghouse t o  explore a cooperative 
tes t ing  program. 
No. 13 
Use of  company name not permitted 
This producer of large f'urnaces and heating equipnent learned 
from MRI about the  f iberglass  w e l d  backup tape used on Saturn tankage a t  the  
Marshall Space Flight Center. 
If the tape proves applicable t o  t h i s  firm's operations, it w i l l  allow a 
50 percent reduction i n  t h e i r  t o t a l  welding cost .  
They are  now evaluating samples of the  tape. 
No. 14 
Use of company name not permitted 
MRI first responded t o  a request from t h i s  p l a s t i c s  fabr icat ion 
f i r m  for data on the  t h e m 1  insulation values of various : f lexible ,  t h i n  
fabrics ,  fe l ts  and foams capable of withstanding hospi ta l  autoclave steri l i-  
zation. These leads enabledthe f i r m  t o  carry on and develop a specialty 
product fo r  the hospi ta l  market. 
On a subsequent c a l l ,  the  firm's president saw considerable market 
The f i rm i s  now con- 
poss ib i l i t i e s  i n  the  use of the Goddard devised f loat ing honeycomb fastener  
i n  conjunction with t h e i r  styrene bead-board products. 
sidering applying f o r  a l icense t o  employ t h i s  design concept. 
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No. 15 
Use of company name not permitted 
The firm's president saw immediate product opportunities f o r  h i s  
firm t o  produce and market i n f l a t ab le  i t e m s  patterned a f t e r  the l i f e  r a f t  
and l i f e  vest developed a t  the Manned Spacecraft Center. 
wr i t ten  description, the  firm has borrowed the  prototypes MRI uses i n  the  
exhibi ts  i n  order t o  study pat terns  and construction de ta i l s .  
Radnofsky Furnished information about the  neoprene coated fabr ic ,  Velcro, 
Mylar-Nylon laminate and the  adhesives employed i n  the  fabricat ion.  
firm i s  proceeding toward production on both the  f lo t a t ion  vest  and a 
modified r a f t .  
I n  the absence of 
Matthew 
The 
While the  electronics  section of the firm was anxious t o  produce 
the compact video tape recorder developed by Goddard, they were dismayed tha t  
it has not been possible f o r  NASA t o  determine the r igh ts  or patent s ta tus  
of t h i s  innovation. 
No. 16 
Use of company name not permitted 
This firm i s  noted f o r  i t s  qua l i ty  l i n e  of camping equipment. 
Since nylon rope i s  used extensively, they a re  faced with the problem of 
rope end attachments t h a t  do not s l i p .  
MRI suggested the  use of an aluminum or brass  swaged fitting, ap- 
MRI supplied technical  information on pl ied by magnetic metal forming. 
magnetic metal forming and put the firm i n  d i r ec t  touch with General Dynamics 
Company, a commercial supplier of magnetic metal forming equipment. The 
firm's engineers a re  presently determining the s u i t a b i l i t y  of magnetic 
swaging f o r  t h e i r  production use. 
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No. 17 
Use of company name not permitted 
The chief engineer of a large company i n  the  heating and venti- 
l a t i ng  equipment business said tha t  t h e  bearing technology survey book 
arrived a t  exactly the  r igh t  moment f o r  them. 
engineer was "ecstatic" about it, since it gave them highly relevant s t a t e -  
of-the-art information they needed f o r  a rad ica l  new approach they are  
making i n  a water-cooled bearing where they had not been able t o  solve 
cer ta in  problems i n  performance over a wide temperature range, d i f f i c u l t i e s  
with seals ,  e t c . ,  u n t i l  the  ASTRA information came along. 
Their advance development 
The device they a r e  working on i s  an attempted breakthrough i n  
a packaged l iquid ch i l l i ng  uni t  f o r  a i r  conditioning. 
reciprocating engine, they a re  working on a centr i fugal  principle,  and 
propose t o  use the freon i t s e l f  as  a lubricant.  
survey was useful because they had t o  f ind  a way of lubricating t h e i r  bear- 
ings which wmld not introduce a contaminant. 
studies were very favorable and they are now building t e s t  hardware. 
Instead of using a 
The bearing technology 
The preliminary design 
He was most in terested i n  our plans f o r  seminars and other 
services. He said they would l i k e  t o  attend some of these, and he was 
assuming tha t  a fee  would be involved. 
No. 18 
Fai r f ie ld  Engineering & Manufacturing Company, Fa i r f ie ld ,  Iowa 
A manufacturer of l ivestock equipment, Fa i r f ie ld  Engineering & 
Manufacturing Company of Fa i r f ie ld ,  Iowa, i s  using cold galvanizing on 
t h e i r  steel  l ivestock equipment. It i s  used on areas where the  hot dip 
galvanizing has been burned by welding and a l so  i s  used as additional 
protection ' f o r  t h e  remaining galvanized s t ee l .  
This  same company i s  now i n  the process of designing a i r  bearing 
pads and compatible f loor  surfaces f o r  use i n  t h e i r  warehouse operations. 
This company learned of both of these innovations, f o r  t h e  f irst  
t i m e ,  a t  the  ASTRA presentation i n  Davenport, Iowa. 
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No. 19 
7 
Diversico Industries,  Minneapolis, Minnesota 
Diversico Industr ies ,  Minneapolis, Minnesota, w i l l  place on the 
market, within three t o  s i x  months, a commercial product which w i l l  in- 
corporate the regulating valve f o r  f l ex ib l e  tubing. 
proprietary information. 
The poduc t  i s  
Diversico Industr ies  f i r s t  learned of t h i s  valve through ASTM 
Innovation Announcement No, 102, sent out i n  one of our select ive mailings. 
N o .  20 
Rosemont Engineering Company, Minneapolis, Minnesota 
An instrument manufacturer, Rosemont Engineering Company of 
Minneapolis, Minnesota, i s  using beryllium oxide i n  the manufacture of 
t h e i r  temFerature sensors. 
Information obtained from the ASTRA program stimulated t h e i r  
i n t e re s t  i n  t h i s  thermally conductive, e l e c t r i c a l  insulating material ,  
They are  currently i n  the process of designing t h i s  material  
i n t o  a nmber of t h e i r  other instrumentation products. 
NO. 21 -
Crimsco, Inc. ,  Kansas City, Missouri 
Crimsco, Inc. ,  Kansas City, Missouri, a manufacturer of hospikal, 
a i r l i n e ,  and restaurant food-handling equipment, reported as follows: 
"We have not d i r ec t ly  u t i l i zed  ASTRA information i n t o  a product, but we 
have used the ASTRA information a s  a 'springboard' i n  same instanees, 
For example, we are  seriously considering a similar approach t o  driving 
a hospi ta l  t r a y  conveyor a s  used i n  Tech Brief 63-10009, 
fused amorphous s i l i c a  (ASTRA monograph) i n  l i e u  of quartz i n  a i r c r a f t  
heating elements. 
t o  technical contacts a t  the major a i r l i n e s  where we f e l t  t ha t  it might 
be beneficial  . " 
We are  considering 
I n  addition, we have, on occasion, mailed Tech Briefs  
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N o .  22 
Modern Engineering Company, S t .  Louis, Missouri 
Tkde Modern Engineering Company, S t .  Louis, Missouri, manufactures 
but te r f ly  valves used i n  breweries. 
formation from Project ASTRA, they modified the  process used t o  manufacture 
the  bu t t e r f ly  flapper i n  t h e i r  larger  valve. 
A s  a d i rec t  r e su l t  of reviewing in-  
Prior t o  adopting the process described i n  Tech Brief 63-10008, 
the par t  was made of one stamped piece and one machine-turned piece, 
welded together. 
Modern Engineering asked t h e i r  supplier, the  Hitchner Molding 
Company, t o  make the  par t  f o r  them using the precision casting technique 
described i n  the Tech Brief f o r  making wind tunnel models. The resul t ing 
part  i s  smooth, i s  held t o  a tolerance of ? 0.003 in . ,  requires no clean- 
ing and i s  a one piece casting. This change of manufacturing process has 
several def in i te  cost-saving advantages, including the  complete elimination 
of several  broaching operations t h a t  were previously required. 
No. 23 
Modern Engineering Company, St .  Louis, Missouri 
The Modern Engineering Company, S t .  Louis, Missouri, learned 
about magnetic metal forming from Project ASTRA. 
investigation of the appl icabi l i ty  of t h i s  process t o  the  swaging of oxy- 
acetylene welding t i p s .  They determined tha t  t h i s  swaging operation i s  
ju s t  beyond the  capacity of exis t ing commercially available equipment. 
They a r e  act ively monitoring developments i n  magnetic forming and intend 
t o  adopt the  process as  soon as  sui table  commercial equiFment becomes 
available. 
They conducted a thorough 
N o .  24 
Use of company name not permitted 
A large manufacturer of of f ice  and school supplies requested 
and received from ASTRA a number of reports and recommendations on magnetic 
metal forming. The company followed up on these recommendations and posed 
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t h e i r  manufacturing problem t o  the manufacturer of the magnetic forming 
equipment. This par t icu lar  application did not mater i l ize ,  due t o  the s ize  
of the par t s  involved. However, the  company i s  very much interested i n  the 
forming process and i s  looking i n t o  other applications.  
No. 25 
Use of company name not permitted 
A medium s ize  (125 employees) company i n  the pipeline equipment 
business reports  they read, c i rcu la te  and f i l e  a l l  ASTRA information. 
Although there  a re  not, a s  ye t ,  any specif ic  cases of t h e i r  use of the 
information, the chief engineer s ta ted  tha t  ASTRA i s  a very valuable service 
i n  tha t  it i s  educational and i s  a good thought stimulant. 
"This service benefi ts  our firm by giving our engineers a broader 
view of other people's solution t o  problems -- some of which may be similar 
t o  our problems." 
No. 26 
Eagle-Picher Company, Miami, Oklahoma 
The Miami Research Department of the  Chemical and Metals Division 
of the Eagle-Picher Company receives ASTRA publications which a re  c i rculated 
t o  t h e i r  s t a f f .  
ered. 
of infrared windows. 
and a pantograph t o  hold the t o o l  f o r  the cutt ing operation. 
ment has not been completely sat isfactory.  
Hints'' included a description of an automatic cuttw-holder device developed 
a t  Lewis Research Center. This device grea t ly  reduces the  setup time and 
the cut t ing time required by previous methods, such as  the one employed a t  
Eagle-Picher. Round holes, without ragged edges, a re  produced; and break- 
age of the par t  being cut prac t ica l ly  i s  eliminated. M r .  Joseph Powderly 
of Eagle-Picher contacted ASTRA f o r  fur ther  information, and an ASTRA 
engineer obtained a picture  of the j i g  design and a l e t t e r  explaining i t s  
operation from Lewis  Research Center. This information was transmitted 
t o  Eagle-Picher, and Eagle-Picher now is  considering application of t h i s  
new technology i n  i t s  operations. 
Several applications of NASA technology are  being consid- 
A specif ic  example concerns a problem a t  Eagle-Picher i n  the cut t ing 
A t  present, Eagle-Picher i s  using diamond core d r i l l s  
This arrange- 
An ASTRA mailing of "NASA Shop 
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No. 27 
Northern Natural Gas Company, Omaha, Nebraska 
Northern Natural Gas Company has d is t r ibu ted  a number of Tech 
Briefs and Special Reports t o  t h e i r  Area Development Department mailing 
l i s t  of 2,200 firms. 
were dis t r ibuted select ively t o  50 companies they knew t o  be interested i n  
tha t  subject matter. 
I n  some cases (NASA SP 5006 and SP 5007),  the  reports 
Northern Natural Gas Company reports t h a t  the NASA T.U. program 
"has been excellent,  and I hope tha t  we w i l l  continue t o  receive these 
(Tech Briefs)  and be able t o  pass them on t o  the manufacturers i n  our 
area. 
No. 28 
Western Elec t r ic  Company, Kansas City Works, Lee's Summit, Missouri 
Project ASTRA furnished the Western Elec t r ic  Company with a 
NASA bibliography on ceramic t o  metal seals ,  i n  connection w i t h  a product 
development program they are  conducting. Western E lec t r i c ' s  l e t t e r  s t a t e s  
the  usefulness of t h i s  information. (See Figure D-1). 
No. 29 
Many companies f ind  the information supplied by ASTRA useful i n  
keeping abreast of the s t a t e  of the a r t  i n  many areas.  For example, a 
manufacturer of disposable hypodermic needles cements the needle t o  a 
p l a s t i c  hub w i t h  an epoxy resin.  
f o r  a number of years, requires 100 percent inspection under the micro- 
scope t o  be cer ta in  t h a t  the r e s i n  has not plugged the bore of the needle. 
The company has ordered the bibliography on s t ruc tu ra l  adhesives, which i s  
available through ASTRA, and w i l l  search tha t  bibliography f o r  clues t o  
possible improvement of t h e i r  process. The same company a l so  has found 
t h e  Tech Briefs  of use i n  the development of special  equipment for t h e i r  
manufacturing processes. 
The process, which has remained unchanged 
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I N C O R P O R A T E D ’  
KANSAS CITY 
777 NORTH 50 HIGHWAY 
LEE’S SUMMIT,MO. 64063 
AREA CODE 816 LA 4-4000 
64063 
August 27, 1964 
C O P Y  - - - -  
MR. ELDON SNEEGAS, Senior Engineer 
Midwest Research I n s t i t u t e  
425 Volker Boulevard 
Kansas City, Missouri 64110 
Dear Eldon: 
The reports and references on ceramic-metal seals you have 
forwarded recently from NASA have been very useful,  
We are  i n  the f i r s t  phase of the cost  reduction e f fo r t  to  
which th i s  information applies. It i s  important to  us tha t  
w e  acquire the most recent knowledge available from a l l  possible 
sources i n  order to  do the best development job. To avoid 
duplitation of e f fo r t  is  a l so  s ignif icant  cost  avoidance. 
This project on one of our existing microwave tubes was begun 
to  investigate the current technology which might lead to  
product performance improvement and lower production cost. 
The work is  currently authorized on the basis tha t  foreseeable 
savings could be obtained on materials and processes alone. 
We appreciate the help you have been t o  us and look forward 
t o  further contacts tha t  may be desirable. 
WHA:CG I?, H. ASHLEY - 2410 
copy to: 
E. D. Long 
W. F. Pel1 
H. L. Scot t  
Figure D-1 - Letter FromWestern Elec t r ic  
M A N U F A C T U R I N G  A N D  S U P P L Y  U N I T  O F  T H E  B E L L  S Y S T E M  
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No’. 30 
A s t e e l  fabr icat ion company i n  Nebraska receives the ASTRA in-  
formation and routes it t o  t h e i r  engineering personnel. Each new input 
of information i s  considered f o r  i t s  relevance t o  the current operating 
processes and t o  the long range planning they are  engaged in .  
NASA welding techniques a re  under act ive investigation, although none has 
as yet been adopted. 
Several 
No. 31 
Elec t r ic  Machinery Manufacturing Company, Minneapolis, Minnesota 
The Elec t r ic  Machinery Manufacturing Company screens the ASTRA 
They report the  material  has been very useful  and w i l l  
material  they receive and c i rcu la tes  the  applicable material  t o  t h e i r  
technical s t a f f .  
most cer ta in ly  r e su l t  i n  improving t h e i r  manufacturing processes. I n  
par t icu lar ,  the welding clamp (Tech Brief 63-10376) stimulated much discus- 
sion and may have been adapted t o  t h e i r  use, but it i s  impractical a t  t h i s  
time t o  t race  it down t o  determine posi t ively t h a t  it has been used. 
No. 32 
The service department of Ed Marling Stores, Inc., Topeka, Kansas, 
a large home appliance concern, routes the  ASTRA information t o  t h e i r  tech- 
n ica l  s t a f f .  
niques (SP 501) was put t o  use i n  t h e i r  re f r igera t ion  system welding 
Information contained i n  the booklet Selected Welding Tech- 
. operations. 
From one of the  Tech Briefs,  an electronic  osc i l l a to r  c i r cu i t  
was incorporated i n  some of t h e i r  e lectronic  t e s t  equipment. 
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No. 33 
Weatherbuster Corporation, Camden, Arkansas 
The Weatherbuster Corporation, Canden, Arkansas, a manufacturer 
of a i r  conditioning equipment, screens, c i rculates  and f i l e s  the Tech 
Briefs and other documents they receive from ASTRA. O f  most i n t e re s t  have 
been those dealing w i t h  e lectronics  and temperature controls. Although 
none has yet  been put i n  ac tua l  use, three Tech Briefs were c i ted  as  being 
under study and "very in te res t ing  fo r  our operations." 
Briefs Nos. 63-10567, 64-10150, and 64-10158 
They are  Tech 
N o .  '34 
Flour City Architectural  Metals Division, H u f f  Corporation, Minneapolis 
Minne s ot  a 
Flour City Architectural  Metals Division of Huff Corporation, 
Minneapolis, Minnesota, saved considerable cost by using cold galvanizing 
as, a subst i tute  for hot dip galvanizing on 800,000 pounds of s t e e l  curtain 
wal l  supports on the  Republic National Bank of Dallas, Texas. 
I n  addition t o  the cost  savings, the  cold galvanizing permitted 
easier  fabr icat ion of the curtain wal l  because the hot dip process causes 
d is tor t ion  of the s t e e l  and, therefore,  creates fabr icat ion d i f f i cu l t i e s .  
No. 35 
Spencer Chemical Division, Gulf O i l  Company, Merriam, Kansas 
ASTRA mailings t o  Spencer Chemical Division of the Gulf O i l  
Company go t o  the Leader of the Process Development Section who screens 
them f o r  possible company in t e re s t  and forwards those which appear applic- 
able t o  company operations t o  the appropriate people. T h i s  Section Leader 
has had no feedback. on the use made of t h i s  information; but he considers 
the  small amount of h i s  time required t o  screen the mailings wel l  spent, 
i n  consideration of the amount of worthwhile information obtained. 
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No. 36 
Inland Chemical Company, Warrensburg, Missouri 
The Inland Chemical Company, Warrensburg , Missouri, i s  typ ica l  
of the smaller companies contacted by ASTRA. The company packages and 
d is t r ibu tes  charges f o r  several  d i f fe ren t  types of f i r e  extinguishers. 
M r .  L. J. Culp, the president,  became interested i n  the ASTRA program 
through attendance a t  a Regional Conference sponsored by ASTRA. He is  
seeking t o  reduce h i s  operating costs and improve or  add t o  h i s  product 
l ine .  A s  a r e su l t  of discussions with ASTRA personnel, M r .  Culp received 
detai led information on several  NASA developments which, such as rescue 
equipment, could possibly be added to  h i s  production l i n e .  He has decided 
not t o  use any of the developments so f a r  suggested; but he desires  t o  
maintain close contact w i t h  ASTRA because he f inds the information of  
i n t e re s t ,  and he i s  convinced t h a t  eventually h i s  business w i l l  be helped 
by technology developed i n  the space e f f o r t .  
No. 37 
Combustion Engineering, Inc. ,  S t .  Louis, Missouri 
Combustion Engineering, Inc., S t .  Louis Division, has found the  
Tech Briefs mailed by ASTRA useful.  
personnel f i nd  h in t s  i n  the  Tech Briefs which can be adapted t o  t h e i r  
plant operations. 
i n  the fu ture .  
Mechanical and e l e c t r i c a l  maintenance 
A f i l e  i s  being made up of t he  Tech Briefs f o r  reference 
No. 38 
Mid-Continent Engineering, Inc . ,  Minneapolis, Minnesota 
Mid-Continent Engineering, Inc. ,  of Minneapolis, manufactures 
rubber components. 
ducer must operate a t  320'3' and 2,500 ps i .  
was a problem. 
received a copy of "Advanced Bearing Technology," NASA SP-38. 
publication they learned t h a t  s i l i cone  lubricants  should perform be t t e r  
than conventional lubricants  i n  t h i s  par t icu lar  application. 
t o  s i l i cone  lubricants  and although lubricat ion s t i l l  i s  not perfect ,  
operation of the  transducer i s  much improved. 
I n  the  precis ion molding of a pa r t ,  a pressure t rans-  
Lubrication of t h i s  transducer 
I n  a rout ine mailing from ASTRA, Mid-Continent Engineering 
From t h i s  
They switched 
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No. 39 
Southwest Elec t r ic  Company, Oklahoma City, Oklahoma 
Southwest Electric Company of Oklahoma City i s  engaged i n  t h e  
manufacture and repair  of e l e c t r i c a l  equipment such as  transformers, 
motors, and welders. A problem encountered i s  the  welding or bonding of 
two dissimilar conductors such as aluminum and copper. After a v i s i t  t o  
the  plant by an ASTRA engineer, information on diffusion bonding and ex- 
plosive or percussive welding was sent t o  the company. These methods 
did not appear economical f o r  t h e i r  operation, but t h e i r  thinking was 
stimulated along new l ines  and they now are  using an impact cold welding 
technique t o  j o i n  dissimilar metals. 
N o .  $0 
Hawkeye S tee l  Products, Inc. ,  Council Bluffs,  Iowa 
Hawkeye S tee l  Products, Inc., of Council Bluffs, Iowa, manu- 
facturers  of automatic l ivestock watering and feeding equipment, f i rs t  
learned of cold galvanizing a t  the  ASTRA meeting a t  Cedar Rapids, Iowa. 
They are  now recoating t h e i r  galvanized s t e e l  products by cold 
galvanizing t o  protect the  welded areas and as extra protection on the  re- 
maining sheet metal areas. 
N o .  41 
Western Supply Company, Tulsa, Oklahoma 
Western Supply Company of Tulsa, Oklahoma, i s  a manufacturer of 
heat exchange equipment. 
involves welding and fabricat ing techniques f o r  heavy equipment. 
resu l t  of the  ASTRA presentation i n  Tulsa, and subsequent v i s i t s  a t  the  
company by ASTRA personnel, they have adopted the  use of f iberglass  back- 
up tape i n  welding operations where tha t  technique can be applied, es- 
pecial ly  fo r  bevel welds with l igh ter  weights of metal, including s ta in less  
steel. 
the  company. Cold galvanizing has been used t o  protect s t ruc tura l  supports 
welded i n  the f ie ld .  Some information, such a s  tha t  on temperature- 
indicating paints,  has been passed on t o  customers. Other information, 
Their in te res t  i n  innovations from NASA primarily 
A s  a 
Mailings by ASTRA have provided additional information of use t o  
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although not applied as  ye t ,  has been useful i n  indicating possible future  
changes i n  the operation of t h e i r  p lan t ,  Examples are  information on 
magnetic and explosive forming, filament winding techniques, and honey- 
comb structures.  
Brief 63-10247), a vacuum back-up bar (NASA Tech B r i e f  63-10384), and the  
upsetting of bu t t  edges t o  increase weld-joint strength (NASA Tech Brief 
64-10164) a re  being studied f o r  possible application t o  t h e i r  operations. 
A t  present, information on Bel levi l le  springs (NASA Tech 
No. 42 
Armour Pharmaceutical Company, Kankakee, I l l i n o i s  
Personnel a t  the Armour Pharmaceutical Company i n  Kankakee, 
I l l i n o i s ,  receive the routine mailings from ASTRA and f i l e  those pertinent 
t o  the plant o-perations. 
fabr icat ion has been applied t o  t h e i r  plant,  and they consider the ASTRA 
f i l e  a valuable source of information. 
Information on new materials and new methods of 
No. 43 
American Cyanamid Company, Stamf'ord, Connecticut 
The Central Research Division of American Cyanamid Company, 
Stamford, Connecticut, has found tha t  t h e  Tech Briefs sent through ASTRA 
are very helpful. Their instrumentation group has used the Tech Briefs 
i n  the development of new instruments and new techniques f o r  process con- 
t r o l  and research s tudies .  The information i n  the  Tech Brief seldom i s  
used direct ly ,  but it provides background information and information which 
can be adapted fo r  t h e i r  par t icular  needs. 
adhesives recently was sent by ASTRA t o  American Cyanamid and t h i s  bibliog- 
raphy' apparently w i l l  f i l l  a need of the  Research Division. 
A bibliography on s t ruc tura l  
No. 44 
Minnesota Rubber Company, Minneapolis, Minnesota 
The Minnesota Rubber Company, Minneapolis, Minnesota, learned of 
sintered metal oxide cut t ing too ls  through the ASTRA presentation i n  
Minneapolis. They requested fur ther  information from ASTRA and obtained 
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t oo l s  fo r  t e s t ing  i n  t h e i r  plant from leads supplied by ASTRA. 
have not proved sat isfactory f o r  t h e i r  par t icular  application, but the 
technological knm-how remains available within the company fo r  possible 
future  application. 
of the book, "Advanced Bearing Technology," NASA SP-38, and obtained a copy 
through ASTRA. 
supplied on i t s  equipment, and especially t o  develop a quieter  bearing. 
Information i n  Tech Briefs dis t r ibuted by ASTRA has been especially use- 
ful .  
solve a problem i n  bonding an elastomer t o  aluminum. 
The too ls  
From a routine mailing by ASTRA, the  company learned 
This book has enabled the company t o  improve the bearings 
A specif ic  example i s  Tech Brief 64-10113, which helped the company 
No. 45 
Paxton-Mitchell Company, Omaha, Nebraska 
One of the special  capabi l i t i es  of the Paxton-Mitchell Company, 
Omaha, Nebraska, i s  the design and development of e l e c t r i c a l  power con- 
version units.  One uni t  i n  par t icu lar  involves DC-AC-DC inversion/conver- 
sion f o r  a ra i l road company. M r .  C. H. Petersen, Vice President - Market- 
ing, says t h a t  they were able t o  reduce the temperature derating factor  on 
t h e i r  power t rans is tors  by using the  heat sink material  and technique of 
NASA Tech Brief 63-10033, "Indium F o i l  with Beryll ia Washer Improves 
Transistor Heat Dissipation." 
They are  presently looking t o  NASA and the  ASTRA off ice  f o r  
power inversion and conversion c i r cu i t  ideas t o  improve on t h e i r  present 
design. 
No. 46 
Kansas Gas and Elec t r ic  Company, Newton, Kansas 
M r ,  Maurice E. Clark, Division Manager of the Kansas Gas and 
Elec t r ic  Company, Newton, Kansas, says, "We have learned of new ideas 
(e lectronical ly ,  e tc .  ) t o  f i t  our business. 
of heat, new ideas on insulat ion f o r  walls and dry s t a t e  r ec t i f i e r s . "  
For instance, be t t e r  control 
He f e e l s  t h a t  some of t h e  techniques and materials of NASA 
origin w i l l  be a s ignif icant  fac tor  i n  t h e i r  long-range plans f o r  provid- 
ing more home comfort t o  t h e i r  customers a t  a reduced cost .  
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No. 47 
Blackhawk Industries,  Dubuque, Iowa 
M r .  K. D. Rose, Vice President and General Manager of Blackhawk 
We were having some problems with 
Industries i n  Dubuque, Iowa, says, "We couldn't be more pleased with, o r  
enthusiastic i n ,  support of a program. 
fau l ty  and non-uniformwelds i n  our d i e  and j i g  making department. 
implementing the technique described i n  Tech Brief 64-10058, our people 
were able t o  improve the qual i ty  of weld t o  an acceptable level." 
By 
M r .  Rose a l so  said, "I want t o  thank your office (ASTRA) fo r  the 
prompt a t ten t ion  and excellent response you have given t o  our requests f o r  
specif ic  information. 
the  technical information service provided by your program." 
W e  cer ta inly look forward t o  the continued use of 
No. 48 
Auto Crane Company, 1214 South Norwood, Tulsa, Oklahoma 
Auto Crane of Tulsa manufactures and markets hois ts ,  winches 
and cranes. 
According t o  M r .  A.  H. Wilkinson, Chief Engineer of Auto Crane, brush wear 
on the  motors associated w i t h  t h e i r  product l i n e  has been a big problem. 
The motor brush compositions used a t  Marshall Space Flight Center and 
discussed i n  NASA Tech Brief 63-10479 prompted him t o  contact the ASTRA 
off ice  f o r  fur ther  information regarding commercial source of procurement 
and l i f e  tes t  data,  We responded with the more recent supplemental in- 
formation on B63-10479 from NASA Marshall en t i t l ed ,  "Molybdenum Disulfide- 
Metal Brushes for High Vacuum Operation." I n  a recent telephone conversa- 
t ion,  M r .  Wilkinson indicated tha t  they intend t o  procure and i n s t a l l  some 
of these brushes. 
he i s  very much interested i n  the  various NASA developments on brushless 
mot or s . 
(Goddard Space Flight Center uses one of t h e i r  cranes.) 
Also, as  a t o t a l  solution t o  t h e i r  brush wear problem, 
-
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N o .  49 
Fan-Tron Corporation, L i t t l e  Rock., Arkansas 
The Fan-Tron Corporation of L i t t l e  Rock, Arkansas, i s  a small 
f i r m  engaged i n  the design and development of e lectronic  subsystems and 
special  c i r c u i t s  t o  meet the requirements and needs of t h e i r  customers. 
M r .  Thomas' H. Burgess, project  engineer f o r  Fan-Tron, says t h a t  
t h e  c i r cu i t  technique of Tech Brief 63-10553, wi th  minor a l te ra t ion ,  was 
employed i n  the development of a "black box" fo r  one of h i s  customers. 
Two other NASA c i r c u i t  techniques which were brought t o  h i s  a t ten t ion  by 
the  ASTRA of f ice  "look quite  promising" f o r  d i rec t  application on some 
current contract  development work. 
N o .  50 
Fi fe  Manufacturing Company, Inc. ,  Oklahoma City, Oklahoma 
M r .  B. A. Feiertag,  Chief Engineer of F i fe  Manufacturing Company, 
Inc. ,  Oklahoma City, Oklahoma, s t a t e s  t ha t  t h e i r  employees have referred 
qui te  of ten t o  the handbook from NASA Marshall Space Flight Center, en- 
t i t l e d  "Reliable E lec t r i ca l  Connections ." He and Mr - Jera ld  L. Bruwn, 
Project Engineer, f e e l  t h a t  t h i s  publication w i l l  be used even more ex- 
tensively by them i n  the  near future  a s  they divers i fy  i n t o  electronic 
product development. 
They a re  qui te  enthusiast ic  about t he  recently established retro-  
spective search (of the  l i t e r a tu re )  service which i s  available through the 
ASTRA off ice ,  M r .  Brown, who i s  currently concerned with r e l i a b i l i t y  and 
qual i ty  assurance of t h e i r  products, has submitted a request t o  the ASTRA 
of f ice  f o r  a l i t e r a tu re  search on t h i s  subject. 
No. 51 
Square "D" Company, Cedar Rapids, Iowa 
The Square "D" Company of Cedar Rapids, Iowa, manufactures 
molded case c i r c u i t  breakers. M r .  J. S. Vaughan, Vice President, reports 
t h a t  NASA Tech B r i e f  63-10567 "alerted us t o  a need on one of our processes 
which i s  resul t ing i n  an alarm system check of thermocouple conditions i n  
our furnaces . 'I 
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Mr. Joseph M. Khalid, Project Engineer, and a l so  of Square "D", 
s ta ted  t h a t  the ASTRA monograph en t i t l ed  "Beryllia - Space Age Gem," had 
introduced him t o  the desirable properties of be ry l l i a ,  i . e . ,  high thermal 
conductivity and high d i e l ec t r i c  strength.  A s  a r e su l t ,  Mr. Khalid i s  
currently investigating the use of be ry l l i a  i n  a new product development, 
and says tha t  "it looks qui te  promising . I r  
No. 52 
A. B. McMahan Company, 693 Raymond, S t .  Paul, Minnesota 
The A. B. McMahan Company'of S t .  Paul, Minnesota, had a quantity 
production contract on a t ransis tor ized d i g i t a l  read-out device which they 
had designed and developed. I n  order t o  minimize uni t  r e j ec t s  due t o  
f au l ty  e l e c t r i c a l  connections, and t o  insure a high qual i ty  of fabrication, 
it was necessary t h a t  they t r a i n  and educate t h e i r  assembly l i n e  workers 
on soldering technique. 
use the handbook en t i t l ed ,  "Reliable E lec t r i ca l  Connections , I 1  from the  
NASA Marshall Space Fl ight  Center as a standard t ra in ing  reference on 
soldered e l e c t r i c a l  connections. 
of techniques provided i n  t h i s  handbook shortened the  t ra ining time con- 
siderably, and resul ted i n  t h e i r  reaching peak production much e a r l i e r  than 
had been expected. 
This need prompted t h e i r  management personnel t o  
They f e e l  t ha t  the detai led descriptions 
No. 53 
Watervliet Arsenal, Watervliet, New York 
The Watervliet Arsenal, Watervliet, New York, makes most of the 
I n  the course of t h e i r  work, they heavy a r t i l l e r y  f o r  the United S ta tes .  
-oftentimes need t o  design and assemble special  t e s t  equipment f o r  conduct- 
ing laboratory evaluation of new items p r io r  t o  proving ground t e s t ing .  
According t o  Mr. Richard Muller, they have employed the "high 
of Tech Brief 63-10554 i n  the design of a power Square-wave osc i l l a to r  
test  un i t .  
Further, M r .  Muller commends the  concise, interpret ive presenta- 
t i o n  of technology items comirq from NASA via  t h e  ASTRA off ice .  
case where the  item does not serve an immediate need or application, t h i s  
method of disseminating information tends t o  engrave the  poten t ia l  user 's  
Wen i n  the  
a5 
memory f o r  future re t r ieva l ,  whereas the  many items appearing i n  the t rade 
press do not. 
No. 54 
Star  Manufacturing Company, S t .  Louis, Missouri 
The Star  Manufacturing Company, S t .  Louis, Missouri, makes 
commercial cooking and food serving equipment. 
tha t  they c i rcu la te  a l l  the  ASTRA information t o  t h e i r  technical s t a f f .  
Although no specif ic  items have been adopted, they think "the ASTRA con- 
cept i s  great ,  the  information t r iggers  our own thinking, and we cannot 
help but benefit  from the  service." 
The i r  plant manager s ta ted 
No. 55 
Use of company name not permitted 
A large manufacturer of firearm ammunition learned of magnetic 
metal forming from Project ASTRA. We suggested t h a t  they use the magnetic 
forming process t o  swedge a brass r ing on one o f t h e i r  standard sizes of 
ammunition. They investigated t h e  process and found it t o  be completely 
sat isfactory.  Tests on the  new process indicate tha t  it w i l l  eliminate 
a long standing serious manufacturing problem. The company i s  proceeding 
t o  design the  automatic feeding equipment t h a t  w i l l  be used w i t h  the  
magnetic forming machine. 
No. 56 
J .  Z .  Company, Inc. ,  Kansas City, Missouri 
A small manufacturer of precision par t s  f o r  instrumentation and 
electronics needed small high speed la thes  (100,000 rpm) t o  maintain proper 
cut t ing speeds. 
available,  
0.250 in .  long, turned on 1/16 in .  diameter stock. 
t h i s  company was able t o  design small la thes  with gas journal bearings tha t  
permitted them t o  obtain the  required high speeds. 
Commercial equipment, capable of such high rpm, was not 
An example of t h e i r  products i s  a 0.005 in .  diameter shaft ,  
Using ASTRA data, 
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No. 57 
Use of company name not permitted 
Two small Midwest f i r m s  a re  current ly  considering the  use of an 
item of NASA information t ransfer  t o  jo in t ly  develop and market a new 
product. Their combined capabi l i t i es ,  resources and f a c i l i t i e s  make the 
venture look qui te  promising. (For the present, these two firms have 
asked the  ASTRA off ice  not t o  disclose t h e i r  ident i ty  nor the  ident i ty  of 
the information.) 
The Kartridg-Pak Company, Davenport, Iowa 
M r .  James Steffen, Chief Manufacturing Engineer of The Kartridg- 
Pak Company, reports t h a t  the handbook en t i t l ed ,  "Reliable Elec t r ica l  Con- 
nections" from the  NASA's Marshall Space Flight Center has become a standard 
reference for t h e i r  fabr icat ion people. 
Kartridg-Pak i s  a l so  preparing t o  use the device and technique 
of EASA Flash Sheet M-FS-107 (an instrument fo r  accurate determination of 
squareness o r  perpendicularity) i n  t h e i r  operation of designing and fabr i -  
cating aerosol and packaging machines. (This information was disseminated 
by the ASTRA off ice  i n  the form of an abstract  with back-up information 
derived from t h e  Flash Sheet.)  
No. 59 
Raven Industries,  Sioux Fa l l s ,  South Dakota 
One of the spec ia l t ies  of Raven Industries,  Sioux Fa l l s ,  South 
Dakota, i s  the design and development of telemetry f o r  high a l t i t ude  re- 
search balloon systems. 
Space Fl ight  Center. ) 
(They are  doing some work f o r  the NASA's Goddard 
Generally, the  requirements of these telemetry systems include 
the  minimization of s ize ,  weight, and power consumption. 
M r .  D. M. Thon, Manager, Electronics: 'We recently had a crying need f o r  
a compact high input impedance so l id-s ta te  amplifier c i r cu i t  f o r  use i n  a 
According t o  
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telemetry system. The c i r cu i t  of Tech Brief 64-10143 was t h e  ready-made 
answer t o  our problem and we were able t o  apply it without any al terat ion."  
Olson Brothers, Omaha, Nebraska 
Olson Brothers, Omaha, Nebraska, are  metal fabr icators  and con- 
They have no technical group; M r .  Myran Olson, Vice President, t rac tors .  
screens ASTRA material  and passes it d i r ec t ly  t o  the  shop. They have been 
helped i n  various ways by the information on (1) j i b s  and f ixtures ,  (2) 
welding , and (3) galvanizing. TWO specif ic  applications : 
1. 
technique i n  get t ing be t te r  protection of welds on counter tops, window 
louvers and shop tab les  which are  subject t o  e i ther  hard wear or weather- 
ing. They have a l so  been able t o  do t h i s  i n  the shop rather than send out 
f o r  galvanizing, resul t ing i n  cost saving. Previously they used various 
types of protective paint,  none of which was rea l ly  sat isfactory.  
They have had very good r e su l t s  using the cold galvanizing 
2. He mentioned an "e lec t r ic  razor" method of etching o r  rough- 
ing metal. 
s i tuat ions t o  get i n to  t i g h t  spots and avoid removing too much material. 
(Flash Sheet LeRC-32.) They have used t h i s  i n  a var ie ty  of 
They appreciate knowing of our eagerness t o  hear from them with 
specif ic  questions and problems. 
e.g., Minuteman work which involved special  materials, but a l so  a l o t  of 
bread-and-butter fabrication. 
They are handling some complicated jobs, 
No. 61  
The Hussmann Refrigeration Company, S t .  Louis, Missouri 
The Hussmann Refrigeration Company, S t .  Louis, Missouri, was 
seeking an improved means of controll ing the  speed of a condenser fan 
motor i n  proportion t o  a change i n  temperature. 
c i r cu i t  described i n  NASA Tech Brief 63-10537 appeared t o  be applicable 
and prompted M r .  L. A. Faharsky of Hussmann t o  c a l l  the ASTRA office for 
suggestions on the  type of temperature sensit ive diodes t o  be used. 
diode type (Transitron' s S320G's) was suggested by cognizant ASTRA person- 
n e l  and t h i s  c i r cu i t  i s  now being employed by Hussmann Refrigeration i n  
the  laboratory model of a temperature control system. 
The temperature sensit ive 
A 
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M r .  Faharsky a l s o  thinks tha t  the  "multiple post pressure 
scanner'' of Tech Brief 64-10031 w i l l  be implemented soon as a par t  of some 
in-house tes t  equipment. 
No. 62 
Garland Y. Smith, P. E . ,  Engineering Consultant, Riverside, I l l i n o i s  
An Engineering Consultant has been able t o  use information con- 
cerning an inf la tab le  sea l  f o r  bu t t e r f ly  valves (a  NASA patent) .  
consultant a l s o  t e l l s  us t h a t  the  information he receives from NASA Tech 
Briefs,  through the ASTRA mailing program, i s  providing him a most useful  
background f o r  h i s  consulting work; information tha t  he has not been able 
t o  obtain from any other known source. 
This 
No. 63 
Witte Engine Works, Kansas City, Missouri 
From information obtained from ASTRA (Innovation No. 106), the  
Witte Engine Works, Kansas City, Missouri, a medium s i ze  manufacturer Of 
engines and machines, has made instruments t o  measure perpendicularity or 
squareness t h a t  g rea t ly  improve the accuracy of t h e i r  machined par t s .  
No. 64 
Use of company name not permitted 
A large consulting f i r m  has specified cold galvanizing on par t s  
of two large s t e e l  r i ve r  bridges, resul t ing i n  appreciable cost  saving. 
This firm became familiar with cold galvanizing through information mailed 
t o  them on the  ASTRA program. 
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No. 65 
Use of company name not permitted 
A large manufacturer of heavy indus t r ia l  equipment b u i l t  and 
tes ted  a piece of equipment using a NASA bearing design. 
t h a t  "Your help on the bearing design was very useful. 
would not have worked without your help." 
They reported 
I am sure it 
The Chief Engineer keeps a complete f i l e  of a l l  NASA publications 
f o r  future  use. 
keeping us posted onwhat i s  going on." 
He a l so  reported, "Your service i s  worthwhile t o  us by 
No. 66 
Harris Manufacturing Company, S t .  Louis, Missouri 
Several engineers of the  Harris Manufacturing Company, S t .  Louis, 
Missouri, peruse the  NASA technology information received via the  ASTRA 
off ice .  Further, they have, on several  occasions, requested additional 
information on items of special  in te res t .  Although, t o  date, there has 
not been a "s t ra ight  across the  board" application of t he  NASA item, the 
various techniques, devices and ideas of NASA or igin have provoked and 
stimulated t h e i r  thinking i n  the  general areas of future  product develop- 
ment, manufacturing processes and "building blocks" f o r  engineering design. 
'%Je a re  counting on and looking forward t o  a continued participa- 
t i o n  i n  the program." 
No. 67 
Rouge Electronics Company, Oklahoma City, Oklahoma 
Rouge Electronics Company of Oklahoma City, Oklahoma, has special  
capabi l i t ies  i n  the design and development of subcarrier osc i l la tors  and 
small, compact RF transmitters.  
i n  the f i e l d  of biomedical electronics.  
They have a l so  done some development work 
The biotelemetry uni t  developed a t  Ames (NASA Tech Brief 
64-10171) was of much in t e re s t  t o  Rouge engineers i n  t h e i r  e f fo r t s  t o  
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broaden t h e i r  knowledge and capabi l i t i es  i n  biomedical e lectronic  design 
techniques and requirements. 
design and packaging of the  transmitter section of t h i s  biotelemetry uni t  
and f e e l  t h a t  they w i l l  f ind  application f o r  it, a t  l ea s t  i n  par t .  
par t icular ,  t he  ultra-low power design technique used i n  the transmitter 
was quite interest ing from the standpoint of future  c i r cu i t  design where 
minimum power diss ipat ion i s  a primary requirement.. 
They have "looked qui te  closely" a t  t he  
I n  
No. 68 
Despatch Oven Company, Minneapolis, Minnesota 
The Despatch Oven Company of Minneapolis, Minnesota, specializes 
i n  t h e  design of equipment f o r  metal f inishing, heat t reat ing,  and drying. 
They manufacture conveyorized ovens t o  meet the  special  requirements of 
t h e i r  customers. 
An abstract  on Flash Sheet GSFC-162, which was received from 
the ASTRA off ice ,  prompted M r .  Hans Melgaard, Manager of Research, t o  
request additional information from NASA on the  "foamed ceramic insula- 
t ion" of the Goddard Space Fl ight  Center, This additional information 
directed t h e i r  thinking i n  an investigation aimed a t  u t i l i z ing  t h i s  ceramic 
composition i n  some of t h e i r  product equipment. 
f o r  future use." 
"It looks quite promising 
Furthermore, Despatch Oven has indicated t h a t  they intend t o  
re ly  qui te  heavily on the  technical subject bibliographies now available 
from the  ASTRA off ice .  M r .  Melgaard s ta ted  tha t  t h i s  par t icular  service 
w i l l  expedite product development research by him and h i s  s t a f f .  
No. 69 
E.  I .  duPont de Nemours Company, Inc., Clinton, Iowa 
The experience of the Clinton, Iowa, cellophane plant of E. I .  
duPont de Nemours Company, Inc., i s  typ ica l  of many manufacturing uni ts .  
They f ind  the ASTRA mailings useful i n  keeping abreast of new technology, 
i n  educating personnel, and i n  stimulating new ideas f o r  application i n  
the  plant .  
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No. 70 -
I 
Iowa Paint Manufacturing Company, Inc. ,  Des Moines, Iowa 
Iowa Paint Manufacturing Company, Inc. ,  receives the  routine 
mailings from ASTRA. The information received has not been d i r ec t ly  ap- 
pl icable  t o  t h e i r  operations, but has stimulated t h e i r  thinking along new 
l ines .  A s  a r e su l t  of t he  impetus provided, Iowa Paint now i s  supplying 
f inishes  f o r  rocket engine components and Ti tan 111 par t s .  They consider 
the  ASTRA program a valuable stimulus t o  t h e i r  thinking, and wish t o  con- 
t inue receiving the mailings. 
No. 71 
American Hoist and Derrick Company, S t .  Paul, Minnesota 
The NASA publication en t i t l ed ,  "Advanced Bearing Technology," 
has become a standard reference source f o r  t he  machine design engineers of 
t h e  American Hoist and Derrick Company, S t .  Paul, Minnesota. Further, they 
have assigned one of t h e i r  staff members the  responsibi l i ty  of channeling 
and routing the NASA information t o  the  appropriate personnel. According 
t o  M r .  John Engstrom, they value t h i s  service very highly from the  stand- 
point of possible future  development. 
No. 72 
Jansen Electronics Manufacturing Company, S t .  Paul, Minnesota 
M r .  Jerome V. Gilles,  Chief Engineer of t h e  Jansen Electronics 
Manufacturing Company, S t .  Paul, Minnesota, reports t h a t  the e lec t r ica l /  
e lectronic  c i r c u i t  techniques and devices of NASA origin have been very 
useful  t o  the  c i r cu i t  design people i n  t h a t  they obtained new ideas and 
approaches t o  development problems, 
people have of ten resul ted from reading the NASA Tech Briefs. 
Generation of new ideas by t h e i r  own 
L 
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No. 73 
Butler Manufacturing Company, Kansas City, Missouri 
Butler Manufacturing Company of Kansas City, Missouri, has made 
extensive use of ASTRA. Approximately 38 separate inquir ies  f o r  informa- 
t i on  have been handled. I n  most eases, fur ther  investigation of the NASA 
work showed it inapplicable t o  But ler ' s  par t icular  use; but a t  l ea s t  eight 
areas of study remain active and could eventually lead t o  t ransfer  of 
NASA technology t o  industry. 
N o .  74 
W .  S. Dickey Clay Manufacturing Company, Pit tsburg,  Kansas 
The W .  S .  Dickey Clay Manufacturing Company, Pittsburg, Kansas, 
has developed a new method of forming clay pipe i n  which leads provided by 
ASTRA on new forming methods have played an important par t .  T h i s  method 
now i s  operating successfully i n  the  laboratory and eventually w i l l  be 
used i n  plant operations. Information i n  other areas has not been d i rec t ly  
applicable, a t  l eas t  as  ye t .  However, the  company i s  aware tha t  new in- 
strumentation and production techniques w i l l  be used i n  the future  and 
considers the  ASTRA mailings a valuable means of staying abreast of develop- 
ing technology. 
No. 75 
Burgess-Manning Company, Dallas, Texas 
This company manufactures f i l t e r s  and has the problem of bond iq  
the f i l t e r i n g  material  so  tha t  it will remain i n  place under pressure, 
Through a selective mailing by ASTRA of Information Announcement B-87, 
Burgess-Manning learned of t he  ava i lab i l i ty  of a bibliography on s t ruc tura l  
adhesives and ordered a copy of t ha t  bibliography. The company has re- 
quested copies of several  items i n  the  bibliography from ASTRA, has tes ted  
several bonding techniques i n  the laboratory, and expects t o  use s t ruc tura l  
adhesives i n  i t s  manufacturing processes i n  the  near future.  
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No. 76 
Burgess-Manning Company, Dallas, Texas 
Burgess-Manning Company, Dallas, Texas, received NASA Tech Brief 
63-10251, "Helical Tube Separates Nitrogen Gas from Liquid Nitrogen," i n  a 
routine mailing from ASTRA. Burgess-Manning manufactures liquid-gas 
separators; and company engineers used the idea i n  the  Tech Brief, i n  
modified form, t o  design a uni t  f o r  recovery of C02 gas from a liquid-gas 
mixture. The design has been used i n  a bid f o r  a job and w i l l  be used i n  
pract ice  i f  Burgess-Manning i s  the successful bidder. 
No. 77 
Burgess-Manning Company, Dallas, Texas 
The Burgess-Manning Company, Dallas, Texas, makes equipment f o r  
airborne monitoring of acoustic phenomena. NASA Tech Brief 63-10603, 
received i n  a routine mailing from ASTRA, suggested a c i r c u i t  modification 
and miniaturization which it i s  anticipated w i l l  be subst i tuted i n  t h e i r  
present c i r c u i t  design, 
No.  78 
Disan Engineering Corporation, Nowata, Oklahoma 
Disan Engineering Corporation, Nowata, Oklahoma, i s  a small 
electronics firm. M r .  B i l l  Brawn, President, receives the  ASTRA mailings 
and reports extensive use of t he  information provided. Two specif ic  ex- 
amples a re  NASA Tech Briefs 64-10069 and 64-10171. 
described i n  Tech B r i e f  64-10069 w i l l  be used i n  t h e i r  production opera- 
t ions;  and the biotelemetry uni t  described i n  Tech B r i e f  64-10171will 
become an addition t o  t h e i r  product l i ne ,  i f  present plans a re  realized. 
The bending brake 
No. 79 
The Bendix Corporation, Pioneer-Central Division, Davenport, Iowa 
The Pioneer-Central Division of The Bendix Corporation, Davenport, 
Iowa, has been a frequent user of ASTRA services. They c i rcu la te  the 
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information t o  t h e i r  technical s t a f f ,  and frequently request back-up 
documentation on items of i n t e re s t  t o  them. 
The Bendix Corporation's l e t te r  l ists  th i r t een  items currently 
under act ive investigation. (See Figure D-2) .  
No. 80 
United States  Gypsum Company, Southard, Oklahoma 
The United States  Gypsum Company of Southard, Oklahoma, i s  
using the  a l k a l i  s i l i c a t e  vehicle paint developed a t  Goddard Space Flight 
Center on the  in te rna l  surface of t h e i r  externally f i r ed ,  s t e e l  calcining 
ke t t les .  
mailing of the  Tech Brief (No. 64-10026). After requesting and receiving 
additional data,  they produced a small quantity of the coating f o r  tes t ing .  
Tests included heating t o  2400°F, heating t o  2000°F i n  a corrosive atmol- 
sphere, soaking i n  concentrated su l fur ic  acid f o r  one hour, and abrasive 
tes t ing .  
inside of the  calcining ke t t les .  
coating shows no v is ib le  signs of wear or degradation i n  the corrosive, 
600" t o  800°F, abrasive environment. 
appreciable saving because f a i lu re  of the  previously used coating required 
the calcining process t o  be interrupted every three months t o  descale, 
clean, and recoat the  ke t t l e s .  
ment of the product quali ty,  resul t ing from the  elimination of impurities, 
i .e . ,  from the previously,used coating. 
They f i r s t  learned of t h i s  coating material  through an ASTRA 
After passing these severe t e s t s ,  the  coating was applied t o  the 
Three months have now passed and the  
This performance represents an 
I n  addition, the company reports improve- 
No. 81 
Omtronics Manufacturing, Inc. ,  Omaha, Nebraska 
Omtronics Manufacturing, Inc., of Omaha, Nebraska, specializes 
i n  the manufacture of precision wire-wound res i s tors  and temperature con- 
t r o l s .  M r .  Joe Matejka, President, reports t h a t  they a re  presently using 
the  amplifier c i r cu i t  described i n  ASTRA Innovation No. 108, "A Compact 
DC Servo Power Amplifier," t o  increase the  sens i t i v i ty  of a standard 
panel mounted tes t  instrument. "This amplifier allows us t o  use a more 
ruggediinstrument f o r  production l i n e  use and s t i l l  obtain the  sens i t iv i ty  
required. {See Figure D-3) 
(Note: The technical information contained i n  ASTRA Innovation 
No. 108 was taken from Flash Sheet AC-38.)  
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-OM1 
OMTRONICS MANUFACTURING, INC. 
2406 LEAVENWORTH STREET O M A H A  5, NEBRASKA 
Midwest Research Institute 
425 Volker Blvd, 
Kansas City, Missouri 64110 
att: Mr, Clayton C. Craghead 
Project Astra 
January 25, 1965 
JAN 2 6 865 
ref: your letter 1/12/65 
Dear ME-. Craghead: 
We afe using an amplifier circuit which we obtained 
through one of the NASA reports and the title of this 
item was, " A Compact DC Servo Power Amplifier", 
We do not have a record of the HASA Tech brief number, 
since we only have the small ticket which we send in 
to your company to request this infonnation, 
We are using this amplifier in conjunction with a standard 
el instrument to increase its sensitivity, or use as a 
ga1van~eter. This amplifier allows us to use a more rugged 
instrument for production line use and still obtain the 
sensitivity required, 
Sincerely yours, 
8 Joe Matejka 
President 
Figure D-3 - Letter From Omtronics.Manufacturing, Inc. 
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No. 82 
Armco Stee l  Corporation, Kansas City, Missouri 
A s  a d i rec t  r e su l t  of receiving Tech Brief 65-10135, t h i s  com- 
pany i s  i n  the  process of redesigning and adapting t h i s  lock nut f o r  
production i n  t h e i r  plant.  
the  stimulus t o  manufacture the  lock nut even though they w i l l  make modifi- 
cations t o  it before going in to  production. 
The Tech Brief ge ts  full credi t  for  providing 
No. 83 
American O i l  Company, Sugar Creek Refinery, Kansas City, Missouri 
This company circulates  the  NASA-ASTRA l i t e r a t u r e  t o  t h e i r  
engineers f o r  a "stimulating influence on people." 
ASTRA announcements i s  used "regularly" i n  t h e i r  Mechanical Department. 
Information Announcements i n  the  f i e l d  of instrumentation were c i t ed  as 
being useful i n  general and NASA SP-5019, "Advanced Valve Technology" 
was c i ted  as being par t icular ly  useful. 
Another item c i ted  was the NASA document, "Nondestructive Test- 
Information from the 
ing -- The Road t o  Quality." 
used i n  tes t ing  equipment prior t o  shutdown f o r  routine maintenance and 
repairs  as a method t o  obtain advance information on the extent and nature 
of repairs  t o  ant ic ipate .  
The procedures described i n  t h i s  paper are 
No. 84 
The Bendix Corporation, Kansas City, Missouri 
A NASA-developed ceramic foam i s  under investigation. The com- 
pany w i l l  make experimental runs t o  see if  it can be adapted t o  t h e i r  own 
requirements. The source f o r  t h i s  work i s  ASTRA Innovation Announcement 
No. 88, "Ceramic Insulation" and NASA Tech B r i e f  No. 65-10058, ??orous 
Ceramic Cured a t  Moderate Temperatures i s  Good Insulator." The ASTRA 
staff  provided back-up information on t h i s  ceramic foam from Flash Sheet 
NO. GSFC-162. 
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This company a l so  reported t h a t  the  NASA publication SP-5002, 
"Reliable E lec t r i ca l  Connections" i s  used as a standard reference and 
applications from it are  u t i l i zed  regularly i n  soldering operations. 
No. 85 
Davis Elec t r ic  Company, Cape Girardeau, Missouri 
This company obtained copies of NASA SP-5002, "Reliable Elec- 
t r i c a l  Connections , I 1  and NASA SP-5011, "Welding f o r  Electronic Assemblies , I 1  
and passed them d i r ec t ly  t o  the  plant  foreman who uses them as a reference 
manual i n  soldering and welding electronic  assemblies. I n  one case a con- 
t a c t  was t o  be welded on a spring of d i f fe ren t  thickness by resistance 
welding. The foremen were able t o  go back t o  these references and devise 
a sat isfactory welding technique. 
No. 86 
Dayco Corporation, Springfield, Missouri 
This company reported they have found the  ASTRA information use- 
f u l  f o r  "in-house applications" f o r  improving t h e i r  laboratory equipment 
and procedures. They have modified and a re  using the  "Clamping Tool f o r  
Weld Alignment" which was described i n  ASTRA Innovation Announcement No. 
109, Tech Brief No. 63-10376, and NASA SP-501. 
Another apparatus i n  use i n  t h e i r  laboratory i s  the  device 
described i n  NASA Tech Brief No. 63-10338, "Optics Used t o  Measure Torque 
a t  High Rotational Speeds. 
No. 87 
Fairchild Camera and Instrument Company, Cable Division, Joplin,  Missouri 
This company used the information i n  Tech Brief No. 65-10094, 
"Cutter and Stripper Reduces Coaxial Cable Connection Time"  t o  build a 
modified version of t h i s  too l .  They use it routinely for  preparing coaxial  
cable f o r  terminal connections. The cu t te r  s t r ipper  does a b e t t e r  job than 
the previous method, and has reduced t h e  labor cost  on t h i s  operation by 
50 percent, which is about $0.06 per wire end. 
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No. 88 
Fairchi ld  Camera and Instrument Company, Cable Division, Joplin,  Missouri 
This company i s  investigating NASA Tech Brief No. 65-10128, 
If sat isfactory,  
"Piezo Restr ic t ive Gauge Tests Pin Connector Sockets." 
w i l l  be b u i l t  t o  evaluate t h i s  p in  re ten t ion  gauge. 
the company w i l l  adapt it t o  t h e i r  uwn requirements. 
A t es t  f ix tu re  
Crimsco, Inc. ,  Kansas City, Missouri 
This company i s  currently investigating NASA Tech Brief, No. 
65-10140 , "Galvanic Corrosion Reduced i n  Aluminum Fabrication. They plan 
t o  use t h i s  approach f o r  fastening aluminum panels on the  next job on 
which they an t ic ipa te  t h i s  type of corrosion problem -- a freezer  uni t  f o r  
an a i r l i ne .  
No. 90 
Crimsco, Inc. ,  Kansas City, Missouri 
This company i s  s t i l l  ac t ive ly  interested i n  NASA Tech Brief 
N o .  63-10009, "Chain Fr ic t ion  System Gives Posit ive Reversible Drive . ' I  
The company i s  planning t o  use t h i s  concept i n  the near future  when they 
redesign a dr iver  be l t  system i n  a conveyor they use. They f e e l  it w i l l  
cut down on the present noise l eve l  and w i l l  be l e s s  costly t o  manufacture. 
No. 91 
Guarantee E lec t r i ca l  Company, S t .  Louis, Missouri 
The ASTRA mater ia l  t h i s  company receives i s  analyzed f o r  new 
concepts and approaches which might be useful  t o  them, par t icu lar ly  i n  
the  f i e l d  of e lectronics .  NASA Tech B r i e f  No. 65-10178, "DC-to-AC Con- 
ver te r  Operates Ef f ic ien t ly  a t  Low Input Voltages" was c i t ed  a s  one which 
they plan t o  use i n . t h e  near fu ture  i n  equipment design. The simplicity 
of the converter was the  charac te r i s t ic  which stimulated t h e i r  interest .  
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No. 92 
Hallmark Cards, Inc. ,  Kansas City, Missouri 
The Photolithography Research Department of Hallmark reported 
they a re  using information from NASA Tech Brief No. 64-10249, "Instrument 
Adjustment Knob Locks t o  Prevent Accidental Maladjustment. " 
f ive  of these locking devices fo r  use on a camera exposure mechanism t o  
lock potentiometers. 
exposure procedure and greater  convenience i n  operation. 
They made 
T h i s  modification resul ted i n  be t te r  control  of the 
No. 93 
Hallmark Cards. Inc. .  Kansas Citv. Missouri 
The Photolithography Research Department of Hallmark i s  planning 
t o  build a tes t  mock-up of the system described i n  NASA Tech Brief No. 65- 
10075, "Tension i s  Servo-Controlled i n  Film Advance System. This concept 
i s  expected t o  improve the  paper tension control i n  one of t h e i r  o f fse t  
pr int ing operations. 
No. 94 
This company special izes  i n  e l e c t r i c a l  and hydraulic contract 
construction. 
t i ons  on t h e  job  s i t e .  One item proved t o  be par t icu lar ly  useful f o r  a 
dam construction job. They simplified and modified the  beam described 
i n  NASA Tech Brief No. 63-10571, "Self-Balancing Beam Permits Safe, Easy 
Load Handling Under Overhang." By using t h i s  device, thoy were able t o  
put piping i n t o  ga l l e r i e s  i n  locks, and cred i t  the beam with making the 
job both eas ie r  and safer, since they worked about 60 f t .  above the 
ground. 
They evaluate the NASA information they receive f o r  applica- 
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No. 95 
Thermoglass Company, Kansas City, Missouri 
I n  response t o  a telephone request, Project ASTRA personnel 
provided t h i s  company with back-up information on NASA Tech B r i e f  No. 
65-10016, "Adhesive for  Vacuum Environments Resists Shock and Vibration." 
The company i s  planning t o  t e s t  t h i s  new adhesive i n  t h e i r  l i ne  of sealed 
insulated glass  panels. 
No. 96 
J u s t r i t e  Machine Works, Inc e , Kansas City, Missouri 
This i s  a very small company with fewer than f ive  employees. 
The owner requested and received from Project ASTRA copies of NASA SP- 
5009, "Selected Welding Techniques" and the minutes of the  "Aluminum 
Welding Symposium" from the Marshall Space Fl ight  Center. The owner re-  
ports  t ha t  he gave these books t o  h is  welder who read and studied them 
and now "does a be t t e r  job of welding a s  the r e su l t  of improved techniques 
he uses. I' 
No. 97 
Killebrew Engineering Corporation, S t .  Louis, Missouri 
This company performs custom design and fabr ica t ion  of heat ex- 
changers and serves a var ie ty  of i ndus t r i a l  corporations. 
t h a t  NASA SP-5013, "Precision Tooling Techniques" was useful  t o  them as a 
reference during the  design of several  heat exchangers. 
They report  
Killebrew Engineering Corporation, S t .  Louis, Missouri 
I n  t h e i r  work involving the custom design fabricat ion of heat 
exchangers, t h i s  company does a great deal  of welding and uses many of the  
so-called "space age".metals. They report  t h a t  they found NASA SP-5009, 
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"Selected Welding Techniques," very useful t o  them i n  t h e i r  titanium weld- 
ing operations. 
No. 99 
Killebrew Engineering Corporation, S t .  Louis, Missouri 
This company requested and received a copy of ASTRA Information 
Announcement No. 1-37, "Bellows , Jo in ts  , Gimbals, and Clamps. This 
paper was one of those presented a t  the Marshall Space Fl ight  Center, 
"Status and Trends Symposium." 
the  information i n  t h i s  paper i n  the  redesign of an expansion jo in t  on 
one of t h e i r  heat exchangers. 
The Killebrew Company reports they used 
No. 100 
Killebrew Engineering Corporation, St. Louis, Missouri 
This company requested and received from Project ASTRA a com- 
They l a t e r  ordered and plete  bibliography on the subject of corrosion. 
received copies of a number of the references from t h i s  bibliography. 
They report these references have been very useful t o  them i n  specifying 
the best  materials f o r  cer ta in  jobs where corrosion conditions are  known 
i n  advance. 
No. 101 
Killebrew Engineering Corporation, S t .  Louis, Missouri 
After receiving ASTRA Innovation Announcement N o .  116, "Welding 
Flaw Detector," the company ordered and received the available back-up in- 
formation on t h i s  instrument. This back-up information i s  from the 
Marshall Space Fl ight  Center Flash Sheet No. M-FS-237. 
pany i s  now using an X-ray inspection method, they plan t o  t r y  t h i s  new 
method i n  the near future .  
Although the com- 
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No. 102 
Laboratory Construction Company, Kansas City, Missouri 
This company received NASA Tech Brief N o .  65-10117, "Double 
Gloves Reduce Contamination of Dry Box Atmosphere" i n  a routine ASTRA 
mailing. They report t h a t  t h i s  item complements t h e i r  product l ine  and 
they want t o  make it available t o  t h e i r  customers. They are now i n  the 
process of obtaining a l icense through NASA t o  include it i n  t h e i r  product 
l i ne .  
N o .  103 
Loose Leaf Metals, Inc. ,  S t .  Louis, Missouri 
This company uses ASTRA for  "looking dawn the road" and an t ic i -  
pates benefits  i n  management planning and new product development as  wel l  
as  benefiting t h e i r  present operations. 
i n  the metals f i e l d  they would l i ke  t o  combine with space technology f o r  
commercial applications. 
They have some unique capabi l i t ies  
A t  present they are  act ively working on a new product, the idea 
f o r  which i s  based on a recent ASTRA Announcement. They are not i n  a 
posit ion t o  disclose information de ta i l s  as  yet on t h i s  item. 
No. 104 
The Marley Company, Kansas City, Missouri 
One item of current i n t e re s t  i s  NASA SP-5014, "NASA Contributions 
t o  the  Technology of Inorganic Coatings." 
found t h i s  book very useful t o  them i n  t h e i r  work on developing a ceramic 
coating f o r  aluminum. 
noncombustible binder was one idea t h a t  had not been considered pr ior  t o  
seeing it i n  NASA SP-5014. 
The company reports they have 
A s  an example, they c i t e  the  use of "Ludox" as a 
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No. 105 
Midwest Consultants, Inc. ,  S t .  Louis, Missouri 
Use of company name not permitted 
After receiving NASA Tech Brief No. 65-10117, "Double Gloves 
Reduce Contamination of Dry Box Atmosphere," the company requested and re- 
ceived back-up information plus the  names of two companies who had applied 
f o r  l icenses  t o  manufacture the item. The company plans t o  make t h e i r  own 
glove boxes f o r  use i n  t he  manufacture of biochemicals. 
needing 12 t o  18 of these setups i n  the  next f i v e  years. 
They ant ic ipate  
No. 106 
W .  S .  Dickey Clay Manufacturing Company, Pit tsburg,  Kansas 
This company has budgeted funds t o  build an experimental uni t  
based on the technique and hardware requirements discussed i n  NASA Tech 
Brief No. 65-10122, "Microwave Technique Measures Plasma Characterist ics." 
This company made a search fo r  commercially available uni ts  using t h i s  
technique and found no such apparatus f o r  sale .  The company i s ,  therefore,  
considering the building of these uni t s ,  not only f o r  t h e i r  own use, but 
a l so  f o r  marketing t o  other po ten t ia l  users.  
No. 107 
I n  the repair  of re f r igera t ion  systems tubing must be bent a t  
sharp angles i n  some cases. T h i s  of ten resu l t s  i n  a collapsed bend or 
even ruptured tubing. A simple approach i s  needed t o  make precise bends. 
A "shop solution'' approach was used. Ames Research Center had 
used a simple approach (not unique t o  the  space industry) t o  form copper 
tubing t o  close tolerances i n  a spec i f ic  case. This shop idea was sent 
t o  ASTRA c l i en t s  through an "Innovation Announcement" and a one-page 
explanation sheet. It i s  described i n  Flash Sheet ARC-43. 
Using t h i s  simple method, they now can make sharp tubing bends 
without collapsing the  tubing. T h i s  i s  a d i rec t  application type t rans-  
f e r  of somewhat unsophisticated technology. For t h i s  company and others 
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it serves the  purpose well. 
precise and more complicated i n  i t s  or iginal  use. 
By contrast  t he  ARC application was quite 
T h i s  process saves the  subject company $100 per year i n  wasted 
labor and material. 
No. 108 
U s e  of company name not permitted 
To prevent damage t o  a printing press i n  a specialty paper manu- 
facturing operation some type of a shock absorber would be desirable as 
a safety feature.  
facturer .  
However, t h i s  i s  not normally b u i l t  i n  by the manu- 
One solution i s  t o  use a material  which breaks up in to  small 
pieces as  force i s  applied t o  it. This absorbs the energy of impact. 
Langley Research Center developed a frangible tube shock absorber 
f o r  absorbing energy of high impact landings. This was discussed i n  Tech 
Brief 63-10304, Breakup of Metal Tube Makes One T i m e  Shock Absorber, Bars 
Rebound . 
The company used t h i s  approach t o  add a safety feature t o  t h e i r  
printing machinery i n  a d i rec t  t ransfer  of technology, adapting it t o  
t h e i r  own requirements. 
This can be considered an "insurance policy" worth $100 per 
year per machine. 
No. 109 
Use of company name not permitted 
A shroud material was needed t o  connect a vibrating conveyor t o  
an exhaust plenum i n  a glass  bead drying and conveying operation. 
material had t o  be f lex ib le ,  tough, nonporous and withstand 550OF. The 
material f i r s t  t r i e d  las ted  only three weeks before f a i lu re .  
The 
The company asked ASTRA personnel fo r  information which might 
help them. A number of information sources were furnished which contained 
references t o  both NASA advancements as w e l l  as commercial materials and 
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suppliers. The company subsequently selected one of the  commercial sup- 
p l i e r s  c i ted  who furnished six different  materials f o r  tes t  purposes 
(Longhorn Gasket and Supply Company, Dallas, Texas) . 
After several  t e s t s  were run a commercially available nylon 
cloth impregnated with a fluoroelastomer rubber was selected.  The NASA 
information served only as  a s l igh t ly  beneficial  piece of input but the 
problem was solved t o  the company's sat isfact ion.  
The shroud material  selected w i l l  meet a l l  the  requirements of 
f l e x i b i l i t y ,  t e a r  resistance and heat resistance,  and w i l l  save $600 per 
year i n  replacement costs  over the  previously used materials. 
No. 110 
Use of company name not permitted 
I n  close tolerance fabricat ion work it i s  sometimes necessary t o  
make several bends on standard metal bending machinery t o  obtain the  
desired shape. Cost i s  roughly proportional t o  the number of steps i n  the  
operation. 
but more accurate bends i n  fabricating any product. The company i n  ques- 
t i o n  manufactures metal doors and frames. 
Therefore, it would be beneficial  t o  be able t o  make fewer 
Ames Research Center developed a small metal bending brake fo r  
brass, aluminum and copper sheet metal. However, they suggested it could 
be scaled up and used on a var ie ty  of metal bending applications,  The 
information was made available through Tech Brief 64-10069, Metal-Bending 
BrakeFacili tates Lightweight, Close Tolerance Fabrication. 
The company was able t o  adapt t h i s  innovation t o  t h e i r  own re- 
quirements i n  a d i rec t  t ransfer  of the e s sen t i a l  elements outlined i n  the 
Tech Brief. They modified t h e i r  own bending device t o  take advantage 
of the ARC innovation. 
They were able t o  eliminate two bending operations on a metal 
door and frame they manufacture. Estimated savings i n  fabrication cost 
are  $1,500 per year. 
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No. 111 
Use of company name not permitted 
The company needed a crack detection method f o r  a par t icular  
problem they were having. 
Tech Brief 65-10107, Crack Detection Method i s  Safe i n  the  
Presence of Liquid Oxygen provided a l i s t  of chemical compounds which 
could be used f o r  such an application. 
provided t o  the company by ASTRA personnel using a packet prepared a t  NASA's 
Marshall Space Fl ight  Center. 
Additional back-up material  was 
The material  furnished was used i n  solving the problem they were 
having. 
t he  t ransfer .  
The company i s  a defense contractor and did not give de t a i l s  of 
The dol la r  benefits  could not be released i n  t h i s  case. 
N o .  112 
U s e  of company name not permitted 
I n  the design and manufacture of s t e e l  tanks and buildings the 
s t ruc tura l  character is t ics  of the  metal are  very important. Careful 
design can lead t o  bet ter  fabr icat ion methods, safer and cheaper structures.  
This need for design data led  the company t o  seek research in- 
formation on the s t ruc tura l  character is t ics  of t h i n  wal l  short cylinders. 
ASTRA obtained a computer search of t he  NASA l i t e r a tu re ,  and supplemented 
it with a manual search and a r t i c l e s  supplied from current l i t e r a tu re .  
A t o t a l  of 375 a r t i c l e s  were c i ted  of which 80 were of d i rec t  value. 
The company through a consultant a t  a nearby university found 
the information of d i rec t  benefit  i n  the analysis and design of s t ructures  
using "stiffened bends a 
products f o r  which the  a r t i c l e s  supplied have served as a basic reference. 
They now have both production and experimental 
The company was able t o  save a $35,000 research effor t  t ha t  
otherwise would have been necessary, New or redesigned product sales  a re  
estimated a t  $50,000 per year; p ro f i t s  are  estimated a t  $4,000. 
products a re  i n  the experimental stage and w i l l  become commercial. 
Other 
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No. 113 
Use of company name not permitted 
A need arose f o r  a motor i n  which the  drive mechanism had t o  
be self-contained and independent of external  power sources. 
The company reports t h a t  it found a NASA Tech Brief which was 
ju s t  the  answer t o  t h e i r  design problem. 
Compact Cartridge Drives Coded Tapes a t  Constant Readout Speed. 
The Tech B r i e f  i s  64-10222, 
The company used the device c i ted  i n  the  design of the spring 
motor. This was a d i rec t  input of NASA technology. 
It saved $1,000 of design and t e s t  e f f o r t s .  The drive mechanism 
i s  now being used routinely f o r  i t s  designed application. 
No. 114 
Use of company name not permitted 
The company does research and development work for the A r m y  
Ordnance Division. Because of the sensi t ive nature of t h e i r  work only 
general information could be released on t h i s  t r ans fe r .  
The company was asked t o  prepare a b id  f o r  a f e a s i b i l i t y  study 
of the appl icabi l i ty  of high density materials f o r  a par t icu lar  purpose 
(unspecified t o  ASTRA) . 
A br ief  reference was needed on tungsten powder metallurgy. 
This was obtained i n  the form of a NASA SP j u s t  released ( i n  November 
1965) en t i t l ed ,  Tungsten Powder Metallurgy (SP 5035) . 
T h i s  reference served as  a d i rec t  input f o r  the  contract b id  
proposal t o  the  Army.. 
p r  opos a 1  . 
It was used extensively i n  the  preparation of the  
The preliminary f e a s i b i l i t y  study, i f  obtained, w i l l  be $76,000. 
The proposal had ju s t  been submitted a t  the  time of t h i s  wri t ing.  
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No. 115 
Use of company name not permitted 
I n  the  development of an indus t r i a l  spray nozzle f o r  a ce r t a in  
application, the  company was faced with the  problem of working with 
titanium. The material  must be machined i n  a production operation. 
The company found t h a t  an Information Announcement Series paper 
sent t o  them was of d i r ec t  benefi t  i n  moving t h e i r  development program 
ahead. This reference was a published NASA paper en t i t l ed ,  Machining 
and Grinding Titanium and I t s  Alloys (TMX-53312). 
The detai ls  of the  problem and i t s  solution are not presently 
available 
Eventually t h i s  w i l l  lead t o  a new product but a t  the moment 
the  information i s  considered proprietary.  
development cost  was saved by having avai lable  the NASA paper j u s t  "at  
the  r igh t  time.'' 
It i s  estimated tha t  $5,000 
N o .  116 
Use of company name not permitted 
T h i s  company makes special  and standard metal cut t ing and form- 
ing tools ;  they a l so  special ize  i n  grinding of a l l  types. 
seek t h e i r  advice on a tooling or machining problem; many of these a re  
not routine problems. 
t o  tap  titanium, but was having d i f f i cu l ty .  
Customers often 
One customer who sought t h e i r  help was attempting 
The company maintains a reference f i l e  of publications re la t ing  
The one of value i n  t h i s  example was TMX-53312, Machin- t o  metalworking. 
ing and Grinding Titanium and I t s  Alloys; it was obtained through the 
ASTRA information ser ies .  
Production Tool and Service reground the taps  the  customer had 
attempted t o  use and then used the reference above t o  show him how t o  t a p  
the metal. 
The customer averted a waste of labor and material  which could 
have amounted t o  several hundred dol la rs  had they not sought outside 
help. By having the  f i l e  of NASA publications on hand and having the 
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a b i l i t y  t o  use and in te rpre t  them, Production Tool and Supply Company was 
able t o  ga in  ( o r  keep) the customer's confidence i n  t h e i r  metalworking 
capabi l i t i es .  
N o .  117 
Use of company name not permitted 
The product l i n e  manufactured by the company i s  i n  a highly 
competitive market. The company i s  t ry ing  t o  develop production machinery 
which w i l l  r e su l t  i n  a unique (and lower cost)  method of production. 
mounting method was a major stumbling block t o  i t s  successful development. 
The 
The company reports t h a t  it received a NASA Tech Brief which 
i s  the answer t o  t h e i r  mounting problem. 
Leaf Spring Suspension System Provides Accurate Pa ra l l e l  Displacements. 
The Tech Brief i s  65-10104 
The suspension system c i ted  above w i l l  be used and i s  a d i rec t  
input of NASA technology although there  w i l l  be modifications made t o  
f i t  the suspension requirements of the machinery. 
A t  l a s t  report  the  development had not been carr ied t o  comple- 
t i o n  a s  yet .  However, the  select ion of a vibrat ion mount was the major 
remaining obstacle. Should the  production machinery with the NASA in- 
corporated innovation be successful it w i l l  improve the  company's competi- 
t i v e  position. The idea obtained from the  Tech Brief saved an estimated 
$2,000 development cost  i n  professional time a s  wel l  a s  keeping the project 
act ive and moving a t  a c r i t i c a l  stage. 
No.  118 
Use of company name not permitted 
When engaged i n  commercial photography it i s  necessary t o  work 
with the object t o  be photographed as  w e l l  as the  camera equipment. I n  
such a case it would be convenient t o  actuate the  camera shut ter  from a 
remote source rather  than return t o  the  camera f o r  t h i s  operation. 
Tech Brief 63-10560 describes a device which w i l l  operate a 
camera shut ter  by use of a rotary solenoid and a spring. The Tech Brief 
i s  en t i t l ed ,  Camera Shutter i s  Actuated by Elec t r ic  Signal. 
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The company plans t o  design a similar device f o r  use on one of 
i t s  cameras; a solenoid operated shut ter  w i l l  be used. 
d i rec t  input of NASA technology derived from the Tech Brief information. 
This w i l l  be a 
When the  remote, e l ec t r i ca l ly  operated shut ter  i s  i n  use it w i l l  
He  can then e i ther  reposition, change 
allow the operator t o  increase h i s  efficiency by staying i n  the proximity 
of t he  object t o  be photographed. 
or otherwise a l t e r  the  object f o r  the next shot. No dol la r  value has 
been placed on t h i s  t ransfer  since it i s  largely intangible i n  nature 
(i .e., convenience as  opposed t o  labor saved or product improvement). 
No. 119 
U s e  of company name not permitted 
Writing instruments are  commonly made of a metal inner s h e l l  
with p l a s t i c  bonded t o  it f o r  the  outer she l l .  A good t e s t  procedure i s  
required t o  see tha t  the  bond i s  strong and w i l l  not break down below 
i t s  designed strength. 
Tech Brief 65-10173 describes a j i g  which w i l l  place a laminate 
i n  proper posit ion f o r  a continuous application of a perpendicular peel  
force by a standard t ens i l e  t e s t ing  machine. 
Resistance of Adhesive Bonds Accurately Measured." 
America developed the instrument f o r  Goddard Space Fl ight  Center. The 
f i rm's  engineers decided t o  t e s t  t h i s  j i g  fo r  t h e i r  writ ing instrument 
laminates. 
The br ief  i s  t i t l e d ,  "Peel 
Radio Corporation of 
Personnel a t  the  company constructed a t e s t  j i g  l i ke  the  one 
described i n  the  Tech Brief.  Their next s tep  was t o  t e s t  the procedure 
against the  present method being used. The use of t h i s  device allowed 
the  firm t o  make an accurate determination of the proper thickness and 
the best type of adhesive t o  use. 
The j i g  gives the  company a more re l iab le  and ef f ic ien t  t e s t  
procedure than the  one previously used. 
i t y .  
This helps assure product qual- 
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No. 120 
Use of company name  not permitted 
.The place where the greatest  wear occurs i n  off ice  equipment 
such a s  f i l e  cabinets, cash drawers, etc.,  i s  i n  the  suspension system. 
A lubricant w i l l  prolong the  l i f e  of the suspension system ( i n  t h i s  case 
r o l l e r  bearing type) i f  it does not increase the  corrosion r a t e  of the 
metal s ignif icant ly .  
plat ing a t  t ha t  t i m e .  
It must a l so  be clean. They were using cadmium 
The company received an ASTRA bibliography (B-87) , "Solid 
Lubricants." 
t i on  purposes. 
from STIF. 
They selected two papers from t h i s  bibliography f o r  evalua- 
These were supplied t o  them by ASTRA using microfiche 
The company ran a se r ies  of t e s t s  on so l id  lubricants i n  com- 
bination with t h e i r  cadmium plated suspension systems. 
reference information and found tha t  the  plat ing they were using deter i -  
orated and the sol id  lubricants "balled up." 
They ver i f ied  the 
A s  a resu l t  of t h e i r  tes ts  they stopped using cadmium plate  and 
now do not use e i ther  a plat ing o r  a lubricant.  This has increased the 
l i f e  of the suspension system but they s t i l l  seek a coating f o r  t he  bear- 
ings which w i l l  provide corrosion protection and lubrication. 
The increased l i f e  of the  suspension systems w i l l  r esu l t  i n  
be t te r  equipment performance f o r  the  customer. This should minimize custo- 
mer complaints t ha t  "the equipment wears too rapidly and does not operate 
smoothly." A dol lar  value could not be placed on t h i s  equipment improve- 
ment since it s benefit  s are  intangible. 
No. 121 
Use of company name not permitted 
One of t he  company's important product l ines  i s  fireproof 
cabinets (record housings, safes,  e tc .  ) . 
insulation and protective coatings fo r  these cabinets. 
insulation must a l so  be competitive i n  cost  with tha t  used by other manu- 
f acturer s of fireproof cabinet s .  
They continually seek be t t e r  
A more effect ive 
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ASTRA has furnished t h e  company a number of references on high 
temperature insulation. Examples are ASTRA bibliography 92, "High Tem- 
perature Insulation;" a paper "Insulation Materials" by R. E. Shannon of 
Marshall Space Fl ight  Center; ASTRA Innovations 88,89,90 "Ceramic Insula- 
t ion" (MSFC) , Reflective Ceramics Insulat ion (MSFC) and Refractory Thermal 
Insulat ion '(MSFC) . 
However, only one of those t e s t ed  improved the  l i f e  of t h e  i n -  
sulation. This was "Dynatherm" insulat ing paint suggested t o  the  company 
by the ASTRA project d i rec tor .  
The "Dynatherm" insulat ing paint increased the l i f e  of the i n -  
sulat ion by about 40 percent (under high heat t e s t s ) .  
coating i s  so  expensive t h a t  it cannot be used and keep the cabinets com- 
pe t i t i ve ly  priced, 
However, t h i s  
Since none of the ASTRA-derived information has resul ted i n  a 
comerc ia l  use on the f i r e - r e s i s t an t  cabinets , the main value t o  date has 
been t o  stimulate t h e i r  i n t e re s t  i n  evaluating new advancements i n  insula- 
t i o n  technology. 
No. 122 
Sinclair  O i l  and Gas Company, Tulsa, Oklahoma 
NASA Tech Brief 66-10067, "FORTRAN Program Flawchart i s  Auto- 
matically Produced," permitted t h i s  company t o  cancel a computer course 
they had scheduled f o r  some of t h e i r  personnel. 
No. 123 
Geeco, Inc. ,  S t .  Joseph, Missouri 
Information from NASA Tech Brief 66-10385, "Inf la table  O-ring 
Seal  Would Ease Closing of Hatch Cover Plates," i s  being applied t o  their 
vacuum forming operations. 
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No. 124 
Halliburton O i l  Company, Duncan, Oklahoma 
Document N64-29598, "Studies of Chelate Polymers," changed the 
d i rec t ion  of one of t he  company's in-house research programs. 
No. 125 
Trans World Air l ines ,  Incorporated 
The Training Section of  the Maintenance Division of Trans World 
Airl ines,  Incorporated, obtained 12 addi t ional  copies of NASA TN X-53432, 
welding procedures f o r  Titanium and Titanium Alloys t o  use as a class  
t e x t  book. 
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I. INTRODUCTION 
In a major review of the ASTRA program, MRI has endeavored to 
assess the'operation of this program realistically and recognize approaches 
to be taken for future growth. 
envisioned to assure ASTRA's effective growth in technology utilization is 
the establishment of a computer-based operation at MRI by which searches 
of NASA's computer tapes can be made. 
Among significant operational changes 
The reasons why MRI believes a computer-based operation is needed 
are : 
1. MRI, in setting goals for service to be rendered, recognizes 
the subjective nature of the customer's acceptance of the service as well 
as the environment in which the service will operate in the future. There- 
fore the growth and rate of growth of ASTRA, depends upon the specific banks 
or sources of information from which searches are made. 
tion banks need to be comprised of both governmental and industrial infor- 
mation, encompassing agencies other than NASA, the open literature (pro- 
fessional and trade publications, standards, specifications, patents, etc.); 
centers of excellence, consultants, and manufacturers, and available sys- 
tems) subsystems, components, and techniques. 
Thus, ASTRA's informa- 
2. The storage and retrieval systems must be designed specifically 
to serve ASTRA's market. There needs to be an optimization in the integra- 
tion of manual and machine operations. The system to store and retrieve 
data for technical searches should present as few steps or elements as pos- 
sible to eliminate the loss of fidelity resulting from transfer of informa- 
tion from client to technologist; technologist to machine instructions; 
machine output to technologist; and finally from technologist to the client. 
Moreover, there needs to be constantly increasing evolvement toward the 
ultimate goal of direct man-machine relationship between the client or 
ASTRA's technologist and the machine system. In essence, the objective 
should be an on-line retrieval system in which man's knowledge, wisdom and 
imagination is complemented by the machine's enormous capacity for storing, 
relating, and retrieving data. 
accomplishment as well. ) 
(Display is rapidly becoming a machine 
3. Quality control in the computer search techniques as well as 
the form of the results of searches must be vested with ASTRA to effect 
efficient operational methodology and consequently superior service. 
4. Control of the computer search function by ASTRA will eliminate 
dependency on a third party for a vital function of the program and thereby 
allows ASTRA to have a stronger base for its fee structure and to have greater 
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flexibility in scheduling and optimizing the time aspect of service. 
over, it averts the realistic possibility that the centers now providing 
MRI the computer-search service (1) may need to increase their service 
charges significantly, or (2) may not be able to serve ASTRA for one reason 
or another, or (3) both. 
jeopardizing ASTRA's operation and future success. 
More- 
These latter iterris could come spontaneously, thereby 
5 .  Timing of the phase-in of the computer-search capability is 
important to the future success of ASTRA, and it i s  believed ASTRA should 
have this capability within the next 6 t o  12 months. It is extremely 
important that ASTRA start immediately to increase the scope of its banks of 
information, and in doing so, the amalgamation of this additional informa- 
tion with present depositories, as well as the design of methodologies should 
also be started immediately for economic reasons as well as technical benefits 
that will be derived in the future. 
6. In-house, computer-search capabilities is a good promotional 
point. 
Because of these reasons, a study was undertaken to determine 
whether or not ASTRA should effect a computer-search function (as a tool) 
in its system of operation, or in other words, to become a computer-based 
regional dissemination center (RDC). 
to better acquaint ourselves with the actual details of computer searches 
as performed by RDC's on NASA furnished magnetic tapes, ASTRA personnel 
visited several computer-based RDC's. In addition, and when the occasion 
warranted it, information was sought and if available obtained from RDC's by 
telephone discussions. 
of ASTRA with ARAC, the RDC that has performed all of ASTRA's retrospective 
searches (no current awareness searches have run by or through ASTRA). 
To obtain a basis for comparison and 
Another major source of information was past experience 
The results of this study are presented in the following four  
sections of this report: 
11. Concept and System: ASTRA, A Computer-Based RDC; 
111. Cost Considerations; 
IV. Program Management; and 
V. Future Directions of ASTRA, 
The results presented subsequently provide the justificaMon for ASTRA to 
become a computer-based RDC. 
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MRI, therefore, recommends to NASA that ASTRA becomes a computer- 
MRI has a digital com- based RDC during the next 12-month contract period. 
puter center built around an IBM 360-30 computer. 
erous years of experience in the computer field and a staff of well qualified 
personnel to manage and operate this center. 
ASTRA into a computer-based operation would be quite efficient. 
The Institute has num- 
Therefore, the transition of 
11. CONCEPT AllD SYSTEM: ASTRA, A COMPUTER-BASEI) RDC 
MRI can provide the electronics data processing machinery and this 
machinery, in effect, would be an integral part of the ASTRA service. 
capability (for both current awareness and retrospective searches) would 
supplement the following services that the MRI staff will provide clients 
through ASTRA: 
This 
1. Manual Current Awareness Service: Review of current publica- 
tions, government, professional, trade, etc., screening for client fields 
of interest, and submission of pertinent documents, technical papers, etc. 
(or copies of same) to client. 
2. Consulting Services : Presentation and interpretation of (1) 
information obtained from computer searches and screening or any special 
services; and (2) technical effort applied to a specific problem or area 
of interest presented ASTRA for this purpose. 
3. User-Producer Conferences: A specific technical area is 
covered by leading experts to inform clients about the latest significant 
development. 
4. Seminars and Conferences: MRI staff technical seminars and 
special conferences designed to meet client needs. 
5. Telephone Problem Inquiries: Dissemination of readily avail- 
able information immediately upon inquiry. 
6. Conference Service: ASTRA personnel attendance at conferences 
selected by a client and the presentation of a technical summaryto client's 
staff as desired by client. 
7. Subscription to: MRI technical paper lists, MRI quarterly News 
Letters, and digests of medical problems generated by MRI's Biomedical Appli- 
cations Team. 
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8. Computer Program: Acquisition of available NASA computer pro- 
grams (card-decks, tapes o r  both) and operation information, per t inent  t o  
c l i en t  needs. 
9. Special Services: Any special  technology u t i l i z a t i o n  services 
t h a t  may be required and can be provided by or  obtained with the  assistance 
of the ASTRA staff; examples a re  ( a )  contract R&D e f fo r t s  by MRI; (b)  l i t e r a -  
t u r e  searches at  Linda Hall Library of Science and Technology; and ( c )  r e s i -  
dence work a t  a c l i e n t ' s  o f f ice  t o  study t h e i r  operations and then assist 
them i n  establishing an in te rna l  system f o r  using ASTRA services effect ively.  
Substantial  benefits  t o  ASTRA users would r e su l t  i n  several  areas 
I n  general terms, these benefi ts  discussed here would be 
from the integrat ion a t  MRI of analyt ic  and machine searches f o r  technological 
information. 
improved u t i l i t y  of the  service i n  qual i ty  and timeliness. I n  addition, a 
phased plan fo r  updating methods by which t h i s  ASTRA service i s  provided i s  
included i n  Section I V .  
One measure of qual i ty  desired i n  t h i s  ASTRA service i s  the  com- 
bined scope and depth of the  search for pertinent documents which i s  the . 
heart  of the service. Fragmented approaches now i n  use by the jo in t  ASTRA- 
AEUC approach were sa t i s fac tory  as an i n i t i a l  approach t o  developing and 
establishing NASA generated data and t rans la t ing  t h i s  information for  indust- 
r i a l  o r  other users. Four years have passed since the program was con- 
ceived, and MRI's experience during t h i s  time has revealed basic weaknesses 
i n  the s p l i t  operation of ASTRA which uses another RDC f o r  data processing. 
Specifically,  these weaknesses a re  shown i n  Figure E - l b y  the com- 
parison of the  current method t o  t h a t  proposed. 
resu l t ing  from the creation of a data processing capabi l i ty  a t  MRI would be 
a reduction i n  the number of points a t  which information i s  t ransferred 
during a retrospective search. A t  present, six transfers* take place 
from the receipt of an ASTRA user 's  request t o  the  time the machine-stored 
data i s  searched by the computer (Step I). 
reduced t o  four as indicated. Step 11, the  machine processing (presently 
a l inear  search) would be performed by MRI much as ARAC or other RDC's do 
now. 
1401 equipment used by ARAC.) 
abstracts ,  reviewing them, making-up of bibliography, and mailing the 
bibliography t o  the c l ien t ,  eight t ransfers  occur i n  the present procedures. 
These could be reduced t o  four i f  MRI were t o  perform i ts  own electronic  
data processing (computer research of NASA tapes) f o r  ASTRA. 
One of the major changes 
These s ix  t ransfers  can be 
(MRI's IBM 360-30 computer system i s  en t i r e ly  compatible with the IBM 
I n  Step 111, the  f i n a l  process of re t r ieving 
* A t r a n s f e r  
from one 
as used here i s  defined as the  handing over of the  documents 
person t o  another. 
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Two major advantages t o  the  user of t h i s  service would emerge from 
the reduction of t ransfer  points i n  information r e t r i eva l .  
of these would be the  higher resolution of searches i n  both number of pe r t i -  
nent documents retrieved and i n  the  accuracy of l imit ing the  search terms 
o r  descriptors.  
change t o  machine data processing at  MRI as  follows: 
Most important 
Such improvements i n  resolution would r e su l t  f romthe  
1. Continuity i s  d i f f i c u l t  unless the  MRI technologist performs 
the  en t i r e  analysis of a retrospective search request and the preparation 
f o r  coding as  one integrated process ( ra ther  than a multi-staged process). 
Creativity,  broad fami l ia r i ty  with most f i e l d s  of science and technology, 
and a b i l i t y  t o  communicate d i r e c t l y  with user of the service a re  s ignif icant  
skills required here. Where applicable, an interdiscipl inary team could be 
used t o  supplement the  technologist i n  select ing search c r i t e r i a .  
mented steps performed by two remote organizations which are  separated by 
time, distance, and discipl ines  has not produced the search resolution 
desired. 
Frag- 
2. Motivational fac tors  affect ing the select ion of search c r i t e r i a  
w i l l  be more favorable if one organization performs the f u l l  preparation 
(or  Step I) function. For example, the f irst  select ion of terms i s  per- 
formed by an ASTEA technologist a t  MRI with one or ientat ion which resu l t s  i n  
a cer ta in  se t  of c r i t e r i a  which a re  revised by the  second select ion (now 
performed by an RDC analyst* a t  another RDC, possibly from another d i sc ip l ine) .  
Such revision could be advantageous if  the  second analyst possessed the whole 
body of knowledge of the f i r s t  technologist (e.g., the be t te r  knowledge of 
the  nature of the requestor's business needs, previous requests, similar 
requests by other users)  and other i n tu i t i ve  thought processes used by the  
f i r s t  technologist. Om present s t a t e  of the a r t  i n  inter-personal com- 
munications does not permit a ready t ransfer  of individual thought processes. 
Experience has indicated t h a t  a second review of the  request a t  anotaer RDC 
has developed these motivational shortcomings. 
a. L i m i t s  o r  negative weights applied on the second review 
cannot r e f l e c t  the f u l l  thinking of the  f i rs t  analyst and may be 
too r e s t r i c t i v e  or ,  more serious, cancel the  key terms sought by 
the ASTEA technologist. 
b e  The f irst  analyst may be l e s s  motivated t o  be thorough 
i n  h i s  select ion of terms simply because he knows another ana- 
l y s t  w i l l  duplicate his e f for t .  
* I n  the  present system, t h i s  analyst needs t o  converse with the technologist 
a t  MRI a t  l ea s t  one time a f t e r  h i s  receipt  of a request fo r  a search. 
This i s  necessaryin more than 50 percent of the  searches even though an 
ASTRA technologist f i l l s  out the search form supplied by ARAC. 
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c. Transfer of second analyst's reasons for amending the 
first analyst's selection of terms is not readily passed on to 
the first analyst when he reviews the final resulting abstracts 
and makes up the bibliography. 
3 .  Elapsed time for responding to a user's request may be critical 
to the requestor. Figure E-1 also demonstrates that the present joint pro- 
cedure (ASTRA and another RDC) takes from 18 to 25 days from the receipt of 
the ASTRA user's request for a retrospective search to the delivery of the 
printed report. These ranges, in elapsed time, shown in Figure E-1, allow 
for intervening weekends and staff scheduling conflicts. ASTRA, by perform- 
ing the complete analysis of the user's request in-house at MRI's computer 
center, could deliver retrospective searches in 11to 16 days if no improve- 
ments in methods of search were introduced other than MRI's IBM 360-30 elec- 
tronic, data-processing machinery. 
in the time a client must wait for a report from ASTRA. 
an ASTRA client will vary, naturally, depending upon such factors as: 
This represents a 7 to 9 day reduction 
The time value to 
a. Request for search--for a high-priority current problem 
or simply a long-term diversification problem. 
b. Trade-off for the time required by AXTRA to perform 
search at current costs versus higher cost of client performing 
his own search. 
another. ) 
(This will vary widely fron one request to 
c. Continuity of thought process of the client's researcher 
diminishes rapidly as the search time increases. 
d. Opportunity to issue subsequent requests triggered by an 
original request (important element in information storage and 
retrieval systems) diminishes as the time required to perform the 
search increases. 
It appears therefore that substantial decreases in elapsed time 
for searches are a significant goal for improvement of service if ASTRA is 
to expand and become self-supporting. 
4. Current awareness service would benefit in resolution, quality 
and timeliness, as well, by MRI providing the machine processing rather than 
having this service performed at a remote RDC. 
ment would be: 
Factors offering this improve- 
, 
a. Reduction in the number of points at which data must be 
transferred from person to person. 
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b. Savings i n  elapsed time by eliminating mailing of new- 
c l i en t  o r  new-profile data  t o  the RDC performing the  search f o r  
ASTRA, the RDC's  second analysis,  t he  re turn t o  ASTRA f o r  f i n a l  
review before mailing bimonthly reports t o  c l ien ts ,  and the time 
enroute by m a i l  by t h i s  procedure. 
c. Improved qua l i ty  of technical prof i les  of c l i en t s  and 
therefore improved reports (from searches) from the  same individual 
technologist or  group of technologists performing a l l  ASTRA search 
requests and prof i les .  
l ined above f o r  the  retrospective search would apply here also.  ) 
(Continuity and motivational fac tors  Qut- 
Specific advantages i n  time are  not s ta ted  here because MRI has 
not offered the current-awareness computer search t o  date. 
puter search i s  a valuable service ASTM w i l l  render c l i en t s  i n  the  future . )  
(This type com- 
A detai led flow chart of the Retrospective Search system currently 
used by ASTRA i s  shown i n  Figure E-2. A chart of the  Retrospective Search 
system tha t  would be used by ASTRA with i t s  own computer search capabi l i ty  
i s  shown i n  Figure E-3. Comparison of the two charts shows the increased 
efficiency of a computer based RDC. 
Awareness Search system t h a t  would be used by ASTRA i n  a computer-based 
operat ion. 
Figure E-4 shows a chart  of the Current 
111. COST CONSIDERATIONS 
A detai led statement of the  cost  increase (o r  reduction) t o  NASA 
and t o  users of ASTRA fo r  the establishment and operation of a computer-based 
center cannot be developed by MR7: a t  this time. 
of providing the  ASTRA service (ASTRA and another RDC) generates these con- 
s t r a i n t s  t o  gathering val id  cost data: 
The present s p l i t  method 
1. Useful computer-processing cost fac tors  experienced by the  
university RDC's are  not d i r ec t ly  t ransferrable  t o  MRI because: 
a. Overhead costs of the  univers i t ies  a re  not included i n  
t h e i r  search costs.  
b. Presently, a university RDC processes retrospective and 
current awareness searches on IBM 1401 systems. ASTRA would o f f e r  
the same service on the  more recent but compatible IBM 360-30 
system which w i l l  have somewhat d i f fe ren t  cost factors  (anticipated 
f a s t e r  running time but higher r en ta l  r a t e  of fse t  by more advanced 
programming opportunities). 
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e. 
t r a in ing  too l ,  but as  a fully-costed operation i n  a not-for-profit 
enterpr ise .  
center would be expected t o  be equal t o  the  university-operated 
computer center. 
it i s  believed, i f  ac tua l  f igures could be developed. 
MEU's computer center i s  not operated as a univers i ty  
Both the  experience and sk i l l  of the MRI computer 
MRI's overhead r a t e  would also compare favorably, 
2. Actual comparison of labor rates for  MRI's techno-economists 
t o  t h e  hybrid student-professor labor r a t e s  i s  not possible e i ther .  If the  
univers i ty  RDC consistently used a greater proportion of students t o  pro- 
fessors ,  then the  univers i ty  RDC r a t e  f o r  analyt ic  work could be lower than 
MRI's. This conceivable advantage of the  univers i ty  RDC over ASTRA might 
well be of fse t  by the  permanent, experienced s t a f f  of MRI's ASTRA team who 
a re  t ra ined i n  ASTRA concepts and procedures. A casual review of the uni- 
versity-operated RDC staff indicates a higher proportion of student labor i n  
the winter months when teaching load i s  high and a reverse s i tua t ion  i n  
the summer when student ava i l ab i l i t y  i s  low. 
3. NASA's direct ive t o  make the  ASTRA program self-supporting 
has and w i l l  continue t o  force changes i n  the  grade ( i f  not the types) of 
service rendered the  user. Past cost factors  are  of l imited value i n  fore- 
casting 1967 and l a t e r  year costs due t o  t h i s  modification i n  operation. 
To develop the ac tua l  costs fo r  computer searches, both re t ro-  
spective and current awareness would necessitate cost  accounting being 
applied t o  ac tua l  operations and integrated therein with management's iphilos- 
ophy regarding the  future  direct ions of ASTRA. 
management and aspects of future  directions r e l a t ive  t o  costs a re  given i n  
Sections IV and V.) 
business practices i n  the future .  Therefore, data w i l l  be forthcoming, i n  
6 t o  1 2  months, from which r e a l i s t i c  costs can be derived. 
(Discussions of program 
Cost accounting w i l l  be an in t eg ra l  par t  of ASTRA's 
1 
The cost  of search operations i s  dependent upon many factors ,  some 
of which have been previously mentioned; others i n  discussions t h a t  ensue. 
O f  primary concern i s  t o  re t r ieve  essent ia l ly  a l l  pertinent information i n  
storage (NASA tapes)  from a search and then a s s i s t  the  c l i en t  i n  putting 
the information t o  use. This operation depends upon the  proper interroga- 
t i o n  of the  computer; and then upon acquisit ion of the  information from the 
computer, assessing it and adapting it t o  the  c l i e n t ' s  need. 
methodology under which ASTRA works f o r  retrospective searches and the 
methods t h a t  would be used f o r  retrospective w d  current-awareness searches 
i f  ASTRA becomes computer-based, are  given i n  Figures E-23 E-3 and E-4. 
The present 
It is apparent that only a general method of performing a search, 
from man-to-machine-to-man, can be established priori, and then each search 
made is handled in a "custom manner" to derive maximum benefit for the client. 
Consequently, the exact man and machine efforts for any particular search 
can only be made - a posteriori. 
Since the cost of a search is dependent upon unknowns, only an 
estimate can be conjectured at this time; and this estimate can only be a 
mean value representative of an average search. 
search systems shown in Figures E-3 and E-4, ASTRA, as a computer-based RDC, 
would need to establish the fee of $300 for either a retrospective or current- 
awareness search in a technical field of interest. 
Therefore, based upon the 
From the foregoing discussions and a review of the systems shown 
in Figures E-2, E-3 and E-4 (also see Figure E-l), it is clear that a major 
portion of the effort (80 to 90 percent), or cost, of a search is that for 
activities other than computer searching per - se. Thus, the actual cost for 
the computer, tape-search activity is only a small portion of the total cost. 
IV. PROGRAM WAGEMENT 
General 
Three major trends in management as practiced by the Federal govern- 
ment are pertinent to ASTRA. These trends are: 
1. Consolidation of similar activities under one organization 
for policy direction and control (e .g., Defense Supply Agency, Department 
of Health, Education, and Welfare, etc. ) . 
2. Standardization of methods and procedures to improve efficiency 
and to reduce costs (especially in procurement in defense and NASA). 
3. Centralization of information for decision making (made pos- 
sible by advances in information technology). 
The utility of the ASTRA program can be enhanced greatly if 
these trends are recognized and applied by consolidating the technologist 
activities under ASTRA where methods of search could be standardized. 
Establishment of cost control and other measures to insure the cost effec- 
tiveness of the full ASTRA program are essential if the program is to become 
financially independent. Split management cannot produce the cost control 
that a consolidated program operation can produce. 
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With the establishment of electronic data processing capability 
for ASTRA, it will be possible to take advantage of the centralization of 
information (at MRI) for the all-important selection of terms for retro- 
spective searches and the creation of profiles for current awareness service. 
The other ASTRA services will benefit from this centralized data as well. 
Staffing 
One of the major advantages of the consolidation of analytical 
search effort by ASTRA would be superior continuity and control of search 
activities. 
time technologists for ASTRA. Both the indoctrination and learning curve 
of the technologist benefit from the permanent, full time staffing. Increas- 
ingly, the technologist will be dealing with a larger body of NASA data, a 
growing list of customers, and more sophisticated techniques. The fluctuat- 
ing staff of universities will be hard-pressed to provide the permanency of 
staff and the resources t o  meet the growth of the program. 
MRI has and will continue to provide a permanent staff of full 
Interest in technological coupling is growing rapidly in industry 
thereby creating a problem in collecting and keeping the high-priced skills 
that are essential t o  ASTRA. MRI believes it is best able to attract and 
hold such scarce talent. 
Priorities 
By consolidation, standardization, and centralization of ASTRA 
activities at MRI, management control of schedules will be improved also. 
Although the cooperation of the university RDC's has been excellent in 
serving ASTRA in the past, fragmented control of the three steps in retro- 
spective searches, for example, was unavoidable. Conflicts in staff schedules, 
in computer operations, and communications with the customer can be solved 
best by a permanent, full-time program staff in one contractor's organization 
where the Director has de facto authority. -- 
Interfaces 
Both the desired growth in clients and expanding data supplied 
by NASA combine t o  further complicate the interfacing of various elements 
of ASTRA. 
these interfaces is paramount t o  control of the program. One example is the 
external interface with a client in which the client wishes t o  prevent other 
Experience of today's program managers indicates that control of 
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companies from knowing his areas of interest in technology. 
into the world of electronic communications, this security will require 
special attention best provided by a unified program manager. 
As ASTRA moves 
Control of Change 
The establishment of the computer capability for ASTRA during the 
next year and other changes in the concepts and techniques of the ASTRA pro- 
gram should be phased on an annual basis for two reasons: 
1. Such changes take time to plan and implement and are some- 
what costly. 
2. System changes are of such a nature that planners usually 
underestimate the time and cost required to implement the changes. 
fore a time-phased approach should be used which allows for a moderate level 
of system analysis and design effort each year as the basis for the follow- 
ing year's improvements. Phases to be used might be: 
There- 
Phase I (1967 - 1968) : Establish computer processing capability 
at MRI by reprogramming university RDC's 1401work for the IBM 360-30. In 
the course of reprogramming, ASTRA may be able to introduce minor improve- 
ments in machine running time. 
and thought-processes used by ASTRA and the technologists of the RDC used 
by ASTRA for search services in selecting retrospective search terms and 
in creating profiles of clients for current awareness searches. 
systems analysis techniques including operations search tools would be 
considered. 
for Phase I1 would be developed for submission to NASA for approval. 
puter-assisted techniques in the preliminary search steps should be investi- 
gated as well. 
A study would be undertaken of the techniques 
Appropriate 
Fromthis study of the filter process for data retrieval, a plan 
Com- 
Phase I1 (1968 - 1969): 
would be implemented as approved by NASA. 
would be undertaken at this time: 
Refinements in the retrieval process 
New studies or- these subjects 
1. Market study of ASTRA clients for cost-benefit 
Cost factors available from the first year's analysis. 
combined operations at MRI will be combined with the 
market study to establish revised pricing strategies 
designed to reach NASA's goal of a self-supporting service. 
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2. ASTRA would study the basic concepts originally 
established for ASTRA (not the goals) to determine if the 
services provided to clients should be modified or 
integrated. 
3. Advances in the information storage and retrieval 
techniques would be examined for application to ASTRA. 
Phase I11 (1969 - 1970): Recommendations, as approved by NASA, of 
Phase I1 studies on pricing, basic concepts of service to be offered, and 
of new techniques would be implemented at this point. Examination of the 
revolution in communications and electronic data processing would be con- 
tinued. 
through Documentation, Inc., would be encouraged and could lead to a com- 
plete redesign of the ASTRA program. 
By this time, a complete review of the basic inputs of data by NASA 
V. FUTURE DIRECTIONS OF ASTM 
Forecasted developments in microelectronics are expected to feed 
In brief, we 
Examples of the elements 
a continuing revolution in communications and data handling. 
will not be performing OUT tasks in 1970 the same way we do today. In 
fact, the tasks may well be different in nature. 
supporting such statements are: 
1. Computer weight will drop more than 100-fold from 1965 to 1975; 
2. Computer space requirements will drop 100-fold from 1965 to 
1975 ; 
3. Computer power requirements will decrease more than 400-fold 
from 1965 to 1975; 
4. Computer speeds w i l l  increase about 300-fold from 1965 to 1975; 
5 .  Cost per million additions (as a measure of computer costs) 
will drop about 800-fold during this decade; and 
6. Access speeds of memories will catch up to processing speeds 
by 1972. 
used. 
Increasingly, mass random access mewries will be 
Similar forecasts by experts indicate rapid change in techniques of communi- 
cating between man-to-man, man-to-machine, and machine-to-machine. Lasers, 
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Gunn-like devices, s a t e l l i t e s  and numerous other developments w i l l  make com- 
munications-based computer systems cheap, p len t i fu l ,  and easy t o  use i n  the  
1970's. 
NASA, as  t h e  leading force i n  technological research and develop- 
ment, is  well  aware of these changes. ASTRA, as  a NASA service t o  industry, 
should exploit  a t t r ac t ive  developments d i r e c t l y  ra ther  than w a i t  f o r  industry 
t o  recognize, develop, and implement the  breakthroughs f irst  made by NASA. 
ASTRA i s  an a t t r a c t i v e  vehicle t o  short-circui t  the  pat tern of exploit ing 
advances i n  science and technology s ta ted  above. Several of the areas which 
ASTRA would look t o  support as  elements of a modern technology t ransfer  sys- 
tem are:  
Terminal Devices: Advanced information systems depend upon integra- 
t i on  of a l l  elements of the system. 
t i n g  coded requests by the archaic argument t h a t  key punching i s  cheap, does 
not permit optimum search techniques. 
each s tep  i n  the ASTRA information search w i l l  not bring about the  best  and 
i n  the  long run, cheapest method of search. 
ments i n  terminal devices permit information spec ia l i s t s  t o  have d i rec t  access 
t o  such systems as IBM 360-30. Time-sharing techniques permit t h i s  method 
of requesting information t o  be economical. 
For example, optimizing cost of input- 
I n  other words, optimizing cost of 
-9 
Present and near-term develop- 
Within a few years, graphic displays driven by the cent ra l  o r  
s a t e l l i t e  components w i l l  permit rapid d is t r ibu t ion  of large quant i t ies  of 
s c i en t i f i c  and technical  information. 
Computer Center Organization: It i s  l i k e l y  tha t  between 1970 and 
ASTRA would have a 
1975 a service such as  ASTRA w i l l  be on-line t o  NASA computers (or a con- 
t rac ted  service)  f o r  the  types of searches now offered. 
s a t e l l i t e  computer t i e d  t o  NASA's massive data banks and ASTRA would apply 
i t s  own, proprietary search s t ra teg ies  i n  interrogating NASA's data  banks 
for  ASTRA c l ien ts .  
through secured communication l inks  and w i l l  be displayed on screens on the  
c l i en t s '  premises. 
displaying devices and image displays of processes on products which w i l l  
replace much of the printed abstracts  and reports used today. 
Reports from ASTRA t o  customers may wel l  be on-line 
Holographic images a re  a p o s s i b i l i t y . i n  the  1970's f o r  
Systems Analysis: Technologists a t  MRI w i l l  use computer-assisted 
techniques for developing search s t r a t eg ie s  and terms as well  as  prof i les  
of c l i en t  organizations. 
and tes ted  for effectiveness before being entered in to  the  current aware- 
ness system. These operations research techniques which a r e  constrained by 
a large number of variables,  perhaps i n  dynamic relationships,  can be com- 
puterized i n  the 1970's and of fer  breakthroughs i n  dealing with the 12,000 t o  
14,000 terms now used i n  the  ASTRA information search. 
Various prof i les  of a c l i en t  can be created quickly 
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Communications: By 1970, cc)mputer-to-computer transfer of entire 
programs from ASTRA to clients will be feasible. One apparent impact will 
be the possibility of transferring a computer-controlled process developed 
by NASA (which an ASTRA user is interested in reviewing) from the NASA 
data bank to the client's computer for testing purposes. Our present con- 
cepts of the form and flow of information are undergoing t ruly revolutionary 
changes. 
In summary, ASTRA must keep abreast of the changes in techology 
which offer opportunities for more responsive service. 
are unable to implement these advances, other segments of industry will 
step in and find ways to exploit the expanding payoffs being offered by the 
electronic age. 
If NASA and ASTRA 
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APPENDIX F 
COST EQUATIONS FOR SEARCH SERVICES 
. 
The results of a time-and-cost analysis to determine the charges 
(fee schedules) for ASTRA search services are given below in fora equations. 
Figure F-1 is a flow diagram showing*the major tasks of the retrospective 
searches and current awareness surveillanaes (called current awareness 
search in the diagram). This diagram is the technical basis for the cost 
equations given subsequently. 
Interpretive Retrospective Search 
Cost = 2.65t1 + 3.4t2 + k2 -I+ ht5 + fl + ~2 
cost = $500 
Interpretive Current Awareness Surveillance 
Cost = 18.5tl + 4.2t2 + h (t3 + la4) + kl + fl + c1 
cost = $1,000 
Current Awareness Surveillance 
Cost = 8.85tl + 3.6t2 + h ( t 3  + l%4) + k4 + f2 
Cost = $250 
Retrospective Search 
Cost  = 3.74t1 + 1.67t2 + ht5 + k3 + f2 
Cost = $150 
where tl = Technical clerk's hourly rate 
t 2 = Technologist ' s hourly rate 
t3 = Computer time for initial interrogation task 
t4 = Computer time for additional interrogation efforts 
t5 = Computer time 
h 
kl, k2, k3, k4 = Telephone and reproduction costs 
= Computer cost per minute 
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= Fixed businem cost items, plus open l i t e r a t u r e  documents 
review costs fl 
f2 = Fixed business cost  items 
c1, c2 = Document review costs 
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MARKET ANALYSIS 
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An i n i t i a l  analysis of the regional market f o r  ASTRA was  de- 
signed t o  develop information which w i l l  allow the formulation of s t ra tegy  
offering maximum market penetration i n  the  selected region. The develop- 
ment of t h i s  s t ra tegy  involved primarily analysis of market s ize  and i t s  
intraregional d i s t r ibu t ion .  
development of ASTRA's product mix, i . e . ,  the development of expertise and 
information i n  those technological f i e l d s  having the grea tes t  indus t r ia l  
i n t e re s t .  Moreover, the information derived from the study w i l l  pinpoint 
the major i n t r a s t a t e ,  marketing areas, and serve as a guide t o  our i n i t i a l  
marketing e f f o r t s .  
Evaluation of these fac tors  allows the optimum 
The information generated by the study i s  based on a selected 
l i s t i n g  of manufacturing areas t h a t  are  prominent i n  the region, and are 
technologically oriented t o  the spectrum of information generated by NASA. 
Therefore areas such as wholesaling and r e t a i l i n g  were eliminated. Table 
G - I  l i s t s  the S I C  c lass i f ica t ions  covered by the study along w i t h  the 
number of firms i n  each c l a s s i f i ca t ion  i n  the region, and the percentage 
of the whole contributed by each. I n i t i a l  consideration was  given t o  
regional market s ize ,  composition and intraregional dis t r ibut ion.  
Figures G-1  and G-2 show the breakdawn by s t a t e  of the number 
of firms i n  each SIC c lass i f ica t ion ,  and the percentage represented by 
each c lass i f ica t ion  of the firms surveyed i n  the s t a t e .  
the regional d i s t r ibu t ion  of the 8,042 f i r m s  covered by the study. 
Figure G-3 depicts 
The in t r a s t a t e  character is t ics  of the marketing region, as ex- 
pected, show the major portion (74.3 percent) of the firms surveyed are 
concentrated i n  the larger  metropolitan areas throughout the region (see 
Figure G-4). 
number of metropolitan areas was, however, not evident i n  the preliminary 
evaluation of the data.  
The degree t o  which manufacturing was skewed t o  a small 
Also of i n t e re s t  because of i t s  significance i n  r e l a t ion  t o  the 
geographical d i s t r ibu t ion  of the region among the Area Technologists i s  
the f ac t  t h a t  20.3 percent of the market i s  concentrated i n  four border 
c i t y  areas: 
Kansas City, Kansas ; Davenport, Iowa/Moline , I l l i n o i s  and S t .  Louis, 
Missouri/East S t .  Louis, I l l i n o i s .  
Omaha, Nebraska/Council B l u f f s ,  Iowa; Kansas City, Missouri/ 
While random sampling of several  metropolitan areas ver i f ied 
the f ac t  t h a t  the d is t r ibu t ion  of manufacturing areas followed closely 
the d is t r ibu t ion  indicated by the statewide figures,  variations i n  in- 
d u s t r i a l  a c t i v i t y  throughout the major metropolitan areas i n  the region 
could not be ascertained through the use of the two-digit SIC 
c lass i f ica t ion .  
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TABLE G - I  
SIC CLASSIFICATIONS INCLUDED I N  MARKET SURVEY 
4 of 
Total 
Total  Number 
of Firms SIC 
19 
25 
28 
29 
30 
- Ti t l e  
Ordnance and Accessories 
Furniture and Fixtures 
2 1  
91  
0.3 
,1.1 
Chemicals and Allied Products 1,031 12.8 
Petroleum Refining and Related Products 28 7 3.6 
Rubber and Miscellaneous P la s t i c  
Products 327 4 . 1  
33 
34 
Primary Metal Industr ies  630 7.8 
Fabricated Metal Products except 
Ordnance, Machinery and Transpor- 
t a t ion  Equipment 1,693 21.1 
26.6 35 
36 
Machinery, Except E lec t r i ca l  2,115 
Elec t r i ca l  Machinery, Equipment and 
Supplies 70 6 
62 6 
8.8 
7.8 37 
38 
Transport a t  ion E quipment 
Professional, Sc i en t i f i c  and Controlling 
Instruments, Photographic and Optical 
Goods; Watches and Clocks 2 69 
246 
3.2 
3 . 1  39 Miscellaneous Manufacturing Industr ies  
. 
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38 I IO 
391 5 
19 
2512 
28 1 4 1  
301 5 
35 - 124 
36 121 
37160 
381 7 
3991 5 
2 9 ~ 3  
z s 4 7 9  
1911 
25 
28 121 
91 I3 
3 .28 
34 -92 
35-114 
36120 
3 7 1  39 
381 19 
391 7 
29 m28 
19 16 
25 114 8 -203 
29 m 17 
$2 w 9 3  
34-231 
35  226 
36 I 9 5  
3 7 1  80 
3 8 1  40 
3 9 1  56 
Figure G-1 - Number of  Firms Per SIC Classification Surveyed by State 
c 
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Figure G-2 - Percentage of Firms by State  i n  Each SIC Classification Survey 
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c 
EXCLUDING METROPOLITAN CHICAGO. 
TATE DISTRIBUTION ONLY. 
I 
~& 
I Figure G-3  - Regional Distribution of Industry i n  SIC Classif icat ion Surveyed 
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, 
INNEAPOLI S- ST. PAUL 
SAN ANTONIO 
0 NUMBER OF FIRMS IN METROPOLlTAN AREA. 
r-J NUMBER OF FIRMS SCATTERED THROUGHOUT REMAINDER OF STATE. . 
Figure G-4 - Intra-State  Distr ibut ion of Manufacturing Firms i n  SIC 
Classif icat ions Surveyed 
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The second phase of the i n i t i a l  portion of the study w a s  designed 
t o  characterize the markets i n  three major metropolitan areas selected f o r  
input information i n  i n i t i a l  sales  e f f o r t s .  These preliminary r e su l t s  are 
shown i n  Table G - I 1  through Table G-IV. They show the predominant indus- 
t r i e s  i n  the area i n  terms of manufacturers. Also the r e su l t s  indicate the 
s ize  d is t r ibu t ion  i n  terms of employment. These data  are  not complete as 
only those four-digit  SIC codes tha t  had generally s i x  f i r m s  or  plants i n  
the area were l i s t e d .  Further a t tent ion,  however, needs t o  be given the 
minor groups as they may actual ly  be a b e t t e r  market kor ASTRA services 
than the groups containing more firms. 
(number of employees) may not be the necessary and suff ic ient  factor  t o  
be considered. 
Consequently, the quantity o r  s ize  
While s imi l a r i t i e s  ex i s t  i n  the breakdowns f o r  these metropolitan 
areas, s ignif icant  var ia t ion was found i n  manufacturing emphasis between 
several areas.  Though often i n  re la ted f i e l d s ,  these variations produce 
marked differences i n  the major technological areas of i n t e re s t  which must 
be taken in to  account when planning the marketing approach and ta i lor ing  
the information bank fo r  effect ive dissemination. 
Future work i n  the analysis of these regional markets needs t o  
deal with a more comprehensive characterization of these differences, and 
an evaluation of other re la ted  factors  including: company s ize ,  markets, 
or ientat ion (v i z . ,  R&D, sa les ,  manufacturing) and product l i ne  i n  an e f f o r t  
t o  evaluate the character is t ics  of  a given company tha t  make it most recep- 
t i ve  t o  u t i l i z a t i o n  of the ASTRA service.  
four-digit  SIC code groups of an area.  
Moreover, it w i l l  encompass a l l  
146 
TABm G - I 1  
NETROPOLITAN KANSAS C I T Y  
No. of 
Firms 
SIC Code SIC De sc r ip t  ion i n  Class. 
3544 Special Dies and Tools, 
J igs  and Fixtures 12 
3441 Fabricated Structural  
S t ee l  11 
3499 Fabricated Metal 
Products 
28 34 Pharmaceutical 
Preparations 
9 
9 
3442 Metal Doors, Sash, 
Frames, Molding and 
T r i m  8 
3079 Miscellaneous P la s t i c  
Product s 8 
3993 Signs and Advertising 
D i splays 7 
3591 Machine Shops, Jobbing 
And Repair 6 
3551 Food Products Machinery 6 
3522 Farm Machinery and 
Equipment 6 
3471 Electroplating, 
Polishing, Anodizing 6 
3443 Fabricated Plate Work 6 
2851 Paints,  Varnishes, 
6 
TOTAL 100 
-Lacquers and Enamels  
$I of TOTAL 
3 = 20-49, 4 = 50-99, 5 = 100-499, 6 = 500-999 
7 = > 1,000 
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Employment Coded 
3 4 5 6 7  - - - - -  
6 6 0 0 0  
4 4 3 0 0  
7 0 2 0 0  
5 2 2 0 0  
8 0 0 0 0  
5 2 1 0 0  
4 3 0 0 0  
3 3 0 0 0  
4 1 1 0 0  
3 1 1 0 1 
5 1 0 0 0  
1 3 0 1 1  
3 1 2  0 . 0  
58 27 12 1 2 
58 27 12 1 2 
- - - - A  
TABU3 G-I11 
METROPOLITAN ST. LOUIS 
d No. of Firms Employment Code 
3 4 5 6 7  -----SIC Code SIC Description in Class. 
3 591 Machine Shops - Jobbing 
and Repair 37 2 4 9 3 1 0  
2851 Paints, Varnishes, 
Lacquers and Enamels 22 10 7 5 0 0  
3461 Me tal S tampings 21 1 1 5 5 0 0  
3 544 Special Dies and Tools, 
Die Sets, Jigs and 
Fixtures * 21 1 7 1 2 0 1  
3079 Mi s c e llane ou s Pla s tic 
Products 21 1 0 8 3 0 0  
Gray Iron Foundries 19 6 2 1 0  0 1 
19 7 1 0 0  
3321 
3 993 Signs and Advertising 
D i splays 18 
3443 Fabricated Plate Work 
(Boiler Shops) 15 7 3 3 1 1  
2834 Pharmaceutical 
Preparations 15 7 3 4 0 1  
Steel 14 9 2 3 0 0  
3441 Fabricated Structural 
3442 Metal Doors, Sash, Frames, 
6 5 2 1 0  
TOTAL 217 117 52 41 3 4 
- - . - . I - -  
14 Molding and T r i m  -
of TOTAL 53.9 24 10.9 1.4 1.8 
4 3 = 20-49, 4 = 50-99, 5 = 100-499, 6 = 500-999, 7 = >  1,000. 
148 
I 
TABU G-IV 
SIC Code 
3 591 
3079 
3 993 
3461 
3679 
3444 
3499 
3 522 
3441 
3442 
3471 
MINNEAPOLIS-ST. PAUL 
No. of 
Firms Employment Coded 
3 4 5 6 7  - - --- SIC Description in Class. 
Machine Shops - Jobbing 
and Repair 55 35 13 6 1 0 
Miscellaneous Plastic 
Products 30 1 7 7 6 0 0  
Signs and Advertising 
Displays 23 1 9 2 1 1 0  
Metal Stampings 20 7 9 4 0 0  
Electronic Components 
and Accessories 19 4 5 1 0  0 0 
Sheet Metal Work 14 7 4 3 0 0  
Fabricated Metal 
Products 14 6 3 4 1 0  
Farm Machinery and 
Equipment 14 7 1 2  1 3  
Fabricated Structural 
S tee1 11 3 4 4 0 0  
Molding and Trim 11 5 3 3 0 0  
Anodizing and Coloring 11 - - - - -  
Metal Doors, Sash, Frames, 
Electroplating Polishing 
7 2 2 0 0  
TOTAL 222 117 53 45 4 3 
$ of TOTAL 52.7 23.9 20.2 1.8 1.4 
af 3 = 20-49, 4 = 50-99, 5 = 100-499, 6 = 500-999, 7 =>1,000 
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